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1 .,IU Update: We have ·;."e C 8 ··..red two 20' s to );!2data Jhe {breadboard} 
IU-SOOSTJo .the 506 conEgu:-atl:;n . Thess EO 's call for changes in 6 
dis'tributors and -16- catiTe s. '1'hc · wo/k wHl be accomplished by April 3 
by working overtime this weekend. V. . , . -; 

. J I ," . / . • ~.-_~ ~ ..;I I ,,'., . . •. \. .,' # ~ -.S ...... ~.' I 

2. ' MDA:' W e ha-Jc, sJ}iPpe~ ,Jo~1J'~ the s _ruct ural te st unit of th,::. MDA 
w' th mOl-;'; tha;l 500 s trai:1 gauge s m stall(,; d. l ............ / 

3. §Eace Ma n;l fc.c!2-I..ri!l.9_: More than two years ago we started to 
investigate z,=, f:) gravity manufac tl:.!"ing applica tions. This e ffort culminated 
in the Nov8 r.J.bsr I, 1968 , m~eting and in the approval of some: simpl8 
exper:1m~nts fo r thc> AA.P-2 fli?h t. in addLion, as a re s ult of our invitation 
to ind'..lstry to pa :c~l c:pc.t6, a nu mb",,::- of compaaies have app'-oached us with 
s gg<:::~t·~ ns br f light expsrim8:1ts . We a re e:1gaged in d i scus s i oa with 
these indus Lial (90:nera lly no~-a 8rospaCE- PI 's. ~n maay areas ths basic 
understaadin~~ of the poss ibilit~ ?,s aZld I.imitations Gf the effs ct of the near 
z e r ';) " gil em'~::-O:1ment on phys:'.:::al a~d chc.:- m ~ca 1 pr088S ses is very incomplete ', 
Acccrd i ngly, af ~r:::r discus SiOES with ocher e lem.;:r.ts :'n MSFC, W 6 have 

"""-s.o:1 ./0 II· =---
request'3d rdat~\T ly m.)des: amo:..::!ts of money :c ~- a genEral fund.amg ntal . 

. ~tudy-~-;Ki -'f;_ cther-mor~:; ~p~c:'.fiC: st~~d~,~ s a i"m~ :1 a:: -f~;;~'ss -· ~idi!1.:.tion in. 
- c - ·ica1='~- 87-::'n-(1:"~'in <1 ';;';;Nil-s ~o '~::~ ;o:-~:'i,;~l;; AA?- 2 <,>~p- 8r';~':::1ts ............ .-:.~~ "'- ? ...:L • I) _,of, , .l. • • .... ...... . - ... _ 10 '" t~ \.... . '. .. . .. ' 1 .... .L • • 1 .. -.. ' _ I 

but wi ll als r;, p:' :.:lE . r.c ·~,st'Y to pa:::icipa ~,::, m:,n? ffi GaL:' ngfa l1y w~th p:coduct
or.if~nt0d rese3.r .. ~h .""h;:~ s(; proC"Jr~ment req<.:( s~s are l}~.ld. in I.'r. Johnson's 

-officI";! f0r' la.cy. of hnds and w.~.;ho-.;: appa ~- ·:' ;;t hop? of be bg P :"OCf'=S sed fu~th8r . 
'''_ -. _.. ~..Il'r'~...,..., .. .., __ •• " "'" .......... , ...... -. '--- • .,- .. 

The comphte la:.::k: c.f financ :~al. su ppc_ t f:-o'Tl neal~q ' :~r:tsr s mak;:~s sp"'C'if:i..,9 
L -:-~~~ - f"- "' .. r 'l:1 "'" .. " "1 : - ,..1 ·' ...... 1 \ ') c: :.. .. ... .. - ...... . ~ - f r) - ' '" .. r," ~ \ I t- 1 1 ~ ~ " ... £.I~~r:2:..:.:.:.:."'_ . ; '_:_ :.L -~-.:::..:r: ~~..:::..~ _( :::...:: ' Y._ r'a - .. ~.~ ·_.l.,d_.; (:::.n .a .1Q an J .0 ... )W~d. 5 ympos .!.? 

tath i" { m,.o.:;.:nc 1::' 8 S • 
~--.. .. ~-~ .... ""'-~'t>_'"" ..... 'UtO,,,,,,......,;t -J 

4. 4 C.-F,-,,-·! S",:, (, ·",n :" ., a ::: t~ ..... h·~·; 4C~f:::,(;t I J'd l .s cab II S,·";,-' "·ntue. ~ ,: ,{ " '? ng·ln.:~ <:,rinq -------- - ....... ----...--. ............ ... ~--... --.. ~ ---- .. 
mood, b '.;Ht CiS· a bd::. J<. \; ~1 SySt"l"1 f·:: ::- : :'.lm cass;:tV, :--2: mova.l and .)th8[ EVA , 

<:....- -- ,-
1s pn:, sNltly b".: ~ng t,,' sU': d on a r br.: a."lngs en a flat s l1.:cfac~ in Bullding 4711. 
Durl'ng th8 cycl-::' ,' thc:: Serpc:;ntuc1t0r 13 u.epl::>y&d by rE:: ffioti"; cont: rol from th8 
s torage pos ition to br:..ng th e tip to the e dge of the a L bearing floor; tr..er(:~ 

-'anorastronaut" can st~p into the t i p cc n~:-o .l s ta tion and "fly" manually to 
a sfmulat::d f 1m casset~e :emova 1 work sta ~ion. We ha.Vt~ la id out a motion 
pa.tt(-rn which allows for fa;nHiariza ~ :'on w.1':h the control paniSl in l(;ss than 

.' __ ....-__ .~_ .. .r __ • _ .... O!"_. ~ -.- --" -> • '" - , .... __ _ 

onlJ hO'.lf. The neutral b uoyancy sim"c:.'.la ti':.n in _r ref;-dim<;:nsions will follow_ soon. 
~-- "-" ---
WI'..; invite you to p·::. rform an initial t '~~ s t fl igh t on th8 Se rpe n tuator in the present 
two-dimensiona l a rrange ment, ~...........- . 

. 5. A-5L Suit: In answer to your re qu-3 s t (Note s".2-17 - 69 Sieb e l ): We are 
procuring nev·; suits, one! of thess wi! fit you .V'Delivery of one suit p~;week 

"'ovf;r~'"t; ~ight-~~;;'-~k;-i~-du8~t;-s-t"arCsoon ": When the suit which will fit you 
aeives, we shall advise you ar..ri mak'3 a:tangs msnts for you to tr it. V 

~ 
~\ 

Ed Buckbee
Translation
?Astrionics Lab? [questioning ASTN]

Ed Buckbee
Translation
Bonnie This page also in lake Logan Retreat folder. [See Johnson NOTES] B
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NOTES 4/1/6). JOHNSON 
41t ~~I) 

Space Materials Processing Program (Manufacturing in Space) - We have prob
lems in this area. The possibility of processing materials in space has become 
a relatively attractive "sales feature

"
- lor"" the Space Station. The meetings, 

presentations and press releases have arousecl some serious interest on the 
part of potential participant industries.- ·Th~ program planned by the Center 
has turned from" structuring demonstrations" to a realistic, critica~ prograrl)._ 
to do more fundamentally basic research necessarit;-~n~~nde~~tanding of the 
proc;;;es:- -This resear~h is required for design of realistic experiments in . ... 
space . .. Such experiments are essential to developing processing capability. 

The funding with which OMSF had planned to support this area is tied up in 
, the Space Station PAD. We have made several unsuccessful attempts to 
encourage Doug Lord to try to get it cut loose and made available to us. We 
also have asked for permission to start a part of the planned activity with _ 
advanced systems development funds-(908). We could hold completion of nego
ti~ti~ns for some research now planned in that program in abeyance until a 
"pay back" of funds could be made when experiment definition monies become 
available. Headquarters has not concurred with this plan, supposedly, due to 
the uncerta'inties of getting Space Statio~ f~~ds rele ased in appropirate amounts 
this fiscal year. Discussions with Doug Lord this past week indicated that 

_,~his was not the total reason and ga,'!e, me little h~pe of his being able to move 
,, 'off dead center" in the foreseeable future without some real assistanc'e . . 

.. ,-- , 

This problem is a .E~r~ .of_the over-all problem,. availability of experiment . 
fASe )..,10 . definition funds, assigned to Mathews as an "action item" in the last Manage-

mj ment Council Meeting. So far as we can learn, even he has had little success 
Up.(<</ folder in getting consideration of splitting out the definition funds from the total 
~ ' . fA Space Station package. Until he does, we need to find some "work-around 
~~~ t-..~ _ solutions"; perhaps like that suggested above. 
I'~ IqtqJt;. 
ap '!al.e.. Compounding the problem is the fact that a "pro tem" replacement is filling-

_in in Lord's" shop" for the man who nOrmally heads the experiments area. 
He appears to be taking a position on how the work should be done which can: 
(a) delay any work-around solution and (b) so fix the requirements for more 
"paper" feasibility studies, related to space station studies, that the funds, 

when available, are ~~.2.te __ 0E2x.!.~~~::..;._::'£.~P";~" describing the experiment 
module. 

~ We are dangerously close to alienating a number of competent industrial,. 
research organizations who want to parti'cipate'-and ·who are willing to pay . 
th~ biggest part of their own way . . , We need to provide them only "token" ., 
support, but we must do it soon. Funds to do the work are available in 
Headquarters in this year's budget. "'fe nee<! thempo"Y' V 

Ed Buckbee
Translation
Bonnie Please place this whole page into my travel folder for the May retreat at lake Logan. I'd like to bring this topic up there. B
[Manufacturing in Space]
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NOTES 4/1/69 FOSTER 

+J?.9~A 
INSTITUTIONAL PLAN REVISION 

,: 

We have been informed that general Bogart "intends to present the MSF 
Institutional Plan to Dr. Mueller at the OMSF directors' retreat April 11-13 _ 
and the Center directors' retreat May 1-3._ (MSFC' s input was supplied 
during Febmar}t 1969.) 'V'" 

In addition he intends to cover certain modifications to the plan which will 
include the effect of the Apollo stretchout and the FY-70 budget proposals. 
Further, the field Cente rs are being asked to make general impact statements 
to possible program changes such as clefem1ent of Saturn IB follow--on produc
tion, re start of Saturn V deliveries (515 and subsequent ~tarting one yeur 
earlier), a three per yea r launch rate starting in FY-74, extended Apollo lRunch 
schedule for Lunar Exploration (starUng with 507) I slip in AAP Core Program 
and conC1..1.rrent launches of AAP and Lunar Exploration missions in FY-7l and 
72. V ' 

We are coordinating the efforts of the various Center elements in support of 
General Bogart and will review the information with Center management prior to 
furnishing our reply • .;/ 

FULTON ASKS COMPLETE HISTORY OF N,lI.SA's FY-70 REQ1JEST 

Rep. Fulton, senior Republican on the House Space Committee and the MSF 
Subcommittee , on March 19 asked Dr. Paine. for a presentation showing reduc
tions made by BOB from the $4. 7B and $4. 2B budget requ ests . Mr 0 Fulton's · 
stated interest is to restore fundsJn areas where crippling red~;;Shave 
~ made~nd to-fincf o.p.:~~~~::ates of eXPEmditure:-? .- - - ----.--- -



NOTES 4/1/69 HAEUSSERMANN 

4h~b 
A TM Hydrogen Alpha Telescope Cros s Hairs. Reference Notes 2/17/69 
Haeussermann. In response to your question abou): ' Dr. Tou~~y being __ ,_. 
happy with the MSFC decision to incorporate th~fuechanical c_ross hair . 
subsysteITl, the answer is that he is satisfied"/However, at the PI 

- ~eeting last week, .!3eve~a1 PI~s~ (not~biy D'i-s. Newkirk and Giaconi) 
expressed a strong dissatisfaction...with this decision, . The dissatisfaction 

- is priITlarily based on the exp~nditure ofITloney,for this chang~ . . Several 
other ATM experiITlent changes have been disapproved because of the 
lack of money. Further, a larger nUITlber of change requests as well as 
increased pressure for incorporation froITl the PI's can be expected" -/ 



NOTES 4-1 - 69 HE1HBURG 
41/cNb 

1. S-11 ANONALY INVESTIGATION: Shake tests of the J-Z oxidizer turbopump 
on the J-Z · bobtail stand to the 3g levelhave shown that the .p~mp gain obeys 
predictions. No increase in pump gain, as had been th eorized, ,wi thin-:- _ ' 

, creasing vibratIon levels has been observed. ,,/ .-
2. 8-11 LEAK DETECTION AND PURGE SYSTEM: Since S-II-508 and subsequent 
stages, employ . spray foam insulation instead of the helium purged insulation, 
nearly all ot th~ l~ak detection and purge requirements can be deleted and 
~the attendant GSE deactivated. In a meeting with the contractor thispa~t 
week, methods' were. outlined to deactivate the maximum amount of GSE for 
the minimum cost. The resultant decisions should save the government a 

~considerable amount of money over what was initialiY"ptanned. \/ 
'3' :- i'MODERN LlJBRICANTS" COuRSE: Hessrs. McKannan and Demorest and 
Mrs. Whitaker of the Materials Division will be teaching a course in 
"Modern Lubricants" April 21 - 25, 1969, at the University of Alabama 
in Huntsville. ,,/ 
4. AS-S04 POST FLIGHT EVALUATION: Evaluation of the AS-S04 flight loads 
during first stage burn was completed. Leads encountered were within the 
expected range with about 35% of maximum design load obtained during 
maximum loading .' ~-
S. AEROSP1KE THRUST CHP~BER DA}~GED: The aerospike thrust chamber being 
tested at Rocke tdyne 's Neveda Field Laboratory v:as damaged during a test 
on 3-20-69. Preliminary inspection revealed the damage consisted of a 
group of some 100 eroded tubes on the outer shroud and erosion of several 

"'--{nject:or stri.ps. The thrust chamber ass embly is being shipped to Canoga 
Park for evaluation. 'r 
6. L..lt.f:/A'I'M EllA CONCEPTS: The LM/ATH EVA Working Group met 3-Zl-69 to 
review the status of EVA aids for ATM film retrieval. Astronauts had 
evaluateJ, in neutral buoyancy, the trolley rail translation and film 
caniste r transport aid and also a system of hand rails for astronaut 
translation with a dolly and hinged arm. The astronauts felt that the 
trolley rail wa s t oo difficult to mClve aud h 'ad -;:-;nc.e-Sirabie-dyna~i~~h;r-

~~c'teris tics. Mr. · Horton con~urred with the~W-;;~ki;;g-' Gro up 1n-- changl-ng -
~ the ba se line from the .troife-y-rai~ to the dolly system. t.'/ 

7. 5-11-8 CRYOPRCOF TEST';· The S-II-8 cryoproof test was successfully 
completed on 3-28-69. This was the first cryoproof test of a stage with 
the spray foam insulation used in the prograrnrned flight configuration. 
Post test inspection revealed only four minor defects in the insulation. 
These results indicate our efforts to incorporate the spray foam 
significantly improve our long standing insulation problems with the S-I1 
stage./ . 



NOTES 4/1/69 HELLER 

~h. ~~h 

1. A research review on Radiation Physics Research at MSFC was held 
on March 27. Representatives from Headquarters, other Centers, the 
Air Force and industry were in attendance in addition to MSFC o Particle 
radiation physics is One of the major scientific areas of S8L. Papers 
covered shielding studies, flight experiments, super conductivity, relativity 
experiments, cosmic rays and radiation damage. " 

2. RTSM and H-alpha Telescope: Progress has been made in the jOint MSFC/ 
NRL ~eal Time Solar Magnetograph o The H-a1pha telescope was received from 
Spectrolab this week o 

This telescope will be co-aligned with the cassegrain telescope of the 
. magnetograph instrumentation. ,Simultaneous observations yielding H-alpha 

images and Fe-line magnetograms'will en;bl~ investigators ' to explore pos
sible relations between flare development (monitored in H-alpha light) and 
magnetic field strengths, polarities, orientations, gradients, etc. (monitored 
with the real time solar magnetograph). 

3 0 Thursday, March 27, Jesse Mitchell sent t~McGuire, one of our young 
astronomers, a telegram stating that the proposal to fly on the Convair 
990 during the aurora expedition was approved. During this expedition 
the 990 will be stationed at Fort Churchill for about 30 days during 
November and December of 1969. We will participate by using our TV 
systems to monitor the sky. It is essentially the same TV system presently 
be'ing used for meteoroid astronomy. We hope to get information on the 
pulsating aurora and on the meteor environment o . We heard of this expedition 
through Mr. Dubin about four months ago and submitted a competitive proposal 
shortly thereafter. V ... ..-- .. 

4. T-027: Word has been received that approval has been given to incorporate 
8-073 into T-027. However, we are waiting for the formal notice from OSSA 
before we start taking action. The question of _apsignment of 8-149 to MSFC 
for combining with the T-027 flight ~s still open. Both S-073 and S-149 have 
PI's at ,~udley Observatoryo This action to incorporate 8-073 will impact the 
C.rew Station Review and Critical Design Review dates for T-027 . '.-.:~.... . 

Len Yarbrough met with representatives from~uality Laboratory to discuss 
the in-house qualification program for T-027. The sample array can be tested in 
its entirety; ho,vever, with the advent of 8-073/149 changes, the more satisfactory 
arrangement is for Martin to qualify it. A memorandum will be drafted for for
malizing the working relationship for the sample array_ ~ 



NOTES 4-1-69 HOELZER 

4/tctrh 
Nothing of significance to report. 



R 
NOTES 4/1/69 JAMES C'-~ 1-) ~ 

'til ~~:1 
1. S-Il Oscillation: The planned vibration testing of the "bob-tailed" 
engine with the center engine LOX feed line installed has been completed. 
MSFC is continuing to analyze the data and has furnished the data to NR 
for their analysis. Pulse tes ting started Saturday I March 29 , using the 
"bob-tailed 11 engine with an accumulator installed adjacent to and con
nected to the present LOX sump. The first phase of the Mini "A" Structure 
Aft LOX Bulkhead Dyna mic Test may start as early a s April 1 with comple
tion scheduled for Aprll 14. WyJe Laboratorles has indicated they will 

_<~elease the required shaker equipment to MSFC for support of the remain
ing test phases by April 18 as requested. We are t~rgeting April 18 for 
decision on the early engine cutoff" This will allow us to review the 
static test res ults at yom April 15 AS-50S Preflight Review and have a 
firm position for the April 22 Apollo 10 Flight Readiness Review . Although 
no ham1ful effects are expected I we and the Engine Program Office are 
finalizing the environmental limits for assessing possible damage to the 
S-II-8 engines as a result of the early center engine cutoff during static 
firing. 
~S-II-7 Ins.ulation : Insulation work at MTF on S-II-7 is progressing 

, with no problems. All feed lines have been sprayed and inspected. No 
". ibJd'v~as found. The cork which was installed whiJe S-II-7 was on th'~' 
'- stand has been inspected and fou nd acceptable. ,-
}_.!~uidance Switchover for Translunar Injection (TLI): Tom Stafford 
called me last week to ask what impact y'!e would hav,e on providing 

,guidanc:e switchover capabil ity for TLl on AS-50S. This would cover 
l~~nch vehicle platform fa ilures after IHtoff I orbital coa st or in TLl bur!1' 
We do not have a direct hardware or flight software impact since TLl --- ' . , -
switchover can be accomplished vlith a navigatio!1 update. AS-506 will 
be Hke AS-50S in this regard but AS-507 implementation will provide for 
this switchover without use of navigatiQn update and the S-IVB cutoff 
from the spacecraft will be made an interrupt. I have t()ld. George Hage 

__ that we are implementing Jpi.§ . ,,(,,r"" - . 

4. Component Life Extension: I had a briefing March 28 on our Saturn IB 
and Saturn V Stage and GSE storage and the p}ar:ned activity of the com
ponent life committee which I understand may be chaired by Karl Heimburg. 
It was point ed aurin the briefing that one of the"",objectives of this com- . ' 
mittee is to extend the specification life of soft goods (elastomers I suc:~ 
as O-rings I seals I etc.). An extEnsion of the present spec life of one 
or two years cari -~~~y'e-~ r great deal of money and positively affect the 

- ' ... - .. . .-~ ........ "-~ .~">- _." • 

reliability and quality of our hardware;. for example I if the spec can be 
"" extended for one year, it will prevent the changeout of approximately 100 
soft goods on each S-IB stage of AS-206 and subs. Inaddition~.-.-!he (me 

' year extension would mean that only 11 engines of 56 would require change-
-out' of soft goods instead of 51 engines. ~. "" "-



·NOTES 4/1/62. JOHNSON 
'. 4,,~~h 

Space Materials Processing Program (Manufacturing in Space) - We have prob
lems in this area. The possibility of processing rnaterials in space has become 
a relatively attractive" sales featureii~for-"the Space Station. The meetings, 
presentations and press releases have aroused some serious interest on the 
part of potential participant industries.- 'The- program planned by the Center 
has turned from ,t structuring de:monstrations" to a realistic, critical program. 
to do' more fundamentally basic research necessary to-~;;' -~~der~t~n'ding ;{ the-
p~;;"~·s~~-Thi~-· re~~~r~h i~ required for design of realistic experiments in ...... 
' spaC:e '~ -· Suc.h experiments are essential to developing processing capability. 

The funding with which OMSF had planned to support this area is tied up in 
, the Space Station PAD. We have made several unsuccessful attempts to 
encourage Doug Lord to try to get it cut loose and made available to us. We 
also have asked for permission to start a part of the planned activity with _ 
advanced systems development funds" (908). We could hold completion of nego
ti~tions for some research now planned in that progra:m in abeyance until a 
"pay back" of funds could be made when experiment definition monies become 
available. Headquarters has not concurred .with .this plan, supposedly, due to 
the uncertai~tie 's of gettin:g Space Statio~funds rele ased in appropirate amounts 
this fiscal year. Discussions with Doug Lord this past week indicated that 
_~~is was not the total reason and ga~e. me little hope of his being able to move 
"off dead center" in the foreseeable future without some real assistance. " .... 

This problem is a 'part o(the over-all problem, availability of experiment 
f~'!, .. ih :u . definition funds, as-~igned to Mathews as an" action ite:m" in the last Manage,-

ment Council Meeting. So far as we can learn, even he has had little success 
(,{.... ;..~ : ·';. r. in getting consideration of splitting out the definition funds from the total 

Space Station package. Until he does, we need to find some "work-around 
solutions"; perhaps like that suggested above. 

Compounding the problem is the fact that a "pro tern" replace:ment is filling
__ in in Lord's" shop" for the man who normally heads the experiments area. 
He <:Lppears to be taking a position on how the work should be done which can: 
(a) delay any work-around solution and (b) so fix the requirements for more ,.. 
"paper" feasibility studies, related to space station studies, that the funds, 

'when available, are ~12.!~R:lL!~!;...!!;,~:s.:,,_:.:~~R~t;" describing the experiment 
module. 

~, we are dangerously close to alienating a number of competent industria~ 
'~ research organizat{ons who want to parti·cipate·· a~d · who are willing to pay 

_. - . . - • ," . - 'y 

the biggest part of their own. way • . We need to provide them only "token" 
. support, but we must do it soon. Funds to do the work are available in 
Headquarters in this year's budget. ~e need them no~. V 

Bonnie Please place this whole page into my travel folder for the May retreat at lake Logan. I'd like to bring this topic up there. B
[Manufacturing in Space]

Done. BH
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NOTES 4/1/69 MOHLERE 
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NOTES 4/1/69 MURPHY 
4/1 cfol) 

Fire Research in Space Vehicles; At the March 26, 1969 Fire Research 
Program Meeting (m entioned in my Notes of 3/24/69) a NASA Stee ring 
Committee on Fire Res earch in Space Vehicles was established. The 
Committee will operate through the NASA Aerospace Safety Research and 
Data Institute (ASRDI) under the chairmanship of Dr. Irving Pinkel and will: 

1. Review th .= state-of-the-art in fire prevention, detection and 
extinguishment in space vehicles. 

2. Develop requirements and needs for research where necessary. 

3. Implement stlldies and programs. 

Membership includes representatives from NASA Headquarters, · OART, OMSF, 
MSFC, KSC I MSC I ERC, and Air Force (specifically the MOL). 

Early studies and research effort suggested by MSFC were the deve lopme nt 
of CO/N02 gas detectors, noncombustible replac ement for activated 
charcoal in ECS I wir.e ins ulation , etc. Dr. Pinkel or one of hi s r epresent
atives will visit MSFC soon to be briefed on our work in non-flamma bl e 
materials, testing and other items of interest in the fire research area. V 

National Safety Council Award: We have been advised by the National 
Safety Council that MSFC is to receive an Award of Honor for our safety 
performance in calei-ldar- year 1968. ":The Award or-H~:mor is the highe ~t- -. 

award given by the Council and is b~sed on improved performance in the 
reduction of frequency and severity of accidents. Our Award will be 
received in April at which time appropriate -publicity will be arranged. V 



NOTES 4/1/6JhSPE'ER 

trll'i~ . 
AS.-505 Mission Rules: The final MSFC Launch and Flight 
Mission Rules inputs for Apollo 10 have been made to KSC and 
MSC. There are no major open items in the Launch Rules, but ---_ .. - .... '" - .-.----- - ... . -""-- ~ 

several significant changes in the Flight Rules are pending 
completion of AS- 504 flight evaluation or AS-505 vehicle changes. 
Open items include S-IVB restart GO-NO GO rules for engine 

5hilldown failure; S-:ti- 'engi'~e out rules if the S -II 'center engine 
, is shut down early; and guidance platform failure rules itlthe 
~..Y_~!lt of spacecraft cre~ guiaance"takeover. These open areas 
are 1;>eing worked. V "'-



NOTES 4-1-69 Stuhlinger 

No submission this week. 
Irh~b 



MSFC ROUTING S LIP 

CODE NAME INIT. 0 0 
A I 

1 
N 

DIR Mr. Jim Shepherd C F 
0 

2 T R 
M 

I A 
3 T 

0 I 
0 

4 N N 

REMARKS 

The enclosed pictures show the full scale Serpentuator 
setup, which seems worthwhile for a half-hour demonstration 
to you and Dr. von Braun. We mentioned this subject in the 
recent Notes (copy attached). I would appreciate it if maybe 
you would have a chance to look at it and hear firsthand the 
story behind it. 

There is an article being prepared by Public Mfairs Office 
for publication in the Marshall Star and newspapers waiting 
for a good shot of Dr. von Braun flying the Serpentuator. 
Please let us know whether we should wait for such an 
occasion or go ahead with the release. 

CODE NAME DATE 

S&E-ME-DIR Hans F. Wuenscher 4-23-69 
MSFC _ Form 183 (Rev. February 1961) 



: ]~hn;~ 
'1Cls I~t.. 
v..l~ lh 
/CI. r..e.. {g~cu.. 
~rt 

l.r~tt" 
r5~./ohns~ 

No7C Sa) 
.... 

-1$ 

NOTES 4~J~~~ SIEBEL 
f I 

-i / ~ 

1. IU Update: We hav~ receiv ed two LO's to ~g,gte the (breadboard) 
IU-500ST to the 506 config ra ;i ::m . Thes e EO ' s call for changes in 6 

-distributors and 16 cable s 0 The' work will be accomplished by April 3 
by v-.:orking overtime this weekend . v~ , , . I l 

_ \ (\, i), i. :. l t...,. I 

2. MDA: W e hav~~ shippe d to( ASTN the s ruetura l te st unit o f the MDA . 
with more. than 5 0 () s tra i n 9auge~s ta llf~d 0 \.. ..--- - -

3. ,$..pace M~p.ufact.l~,LL~9:.: More t han two years ago we started to 
investigate zero gravi y manufa cturing applica ions 0 '-'hi s e ffort culminated 
i n the Nove mber I , 19 68, meeting and i the ap proval of some simple 
exp(~ riments for t he MP- 2 flight 0 In addi ion, as a result of OUT invitation 
to i ndu s try to partic i pate I a nu mber of companies have approached us with 
suggest"lons for fl ight experime nts 0 W e are enga ged in discu ssion with 
these indu s trial (9,anera lly non-a erospace) PI' s 0 ! n many areas the 'basic 
unde rstandi ng of the po ss ibH:i.ti~s a nd limita tions of the effect of the near 
zero "g" environment on physical and che mical processes is very incomplete. 

""ACCordingly, after discus sions with other e leme:nts i n MSFC, we have ' . .. 
,..!.f'&u~sted re laUvcly_ mode s t amo'~nt§... of. mo'!ey f or a Qen~ral fundam~mtal_ 

-,§tudy and for c~t .h;,:: more se.c1!.l~ s!ud :i. ':'? ~ a ~m (l: d at~ ptQc E;\ SS d e finition it\. 
c ritical a r('as 0 S ch dEJinldon wil suppcr~ not; O! ly th;:~ AAP- 2 ~xper:lments, 
but wi ll also p~" m1t l nd stry to par .ie i pa ''''' more rn~a ingfu lly w ith product
or.ient0.d research. Thl-: s e prOCl n me nt req ...:,es t s a re ~!<t in Dr . Johnson's 

Office for lack of funds and without aP.Ramnt hope of being proc(~s sed further. 
The comple te l~ck otfina nc:l.al support f~om 1'j;,'adqUart'9rs mak,~s_sPE,cif:w 
t-E~a~~.:2r. :~o~t:~!: eel 'tncl; s_try pa~rll.:]I?.d 'Ibn and "a; y follow-on.. symposia 

:catr!,or _m.i~ a.n!rgl r,~ ss 0 

11. .19.:.rD!.'1 ... S f'££.0nt~lE.!:2£: ""h':l_4C-foo I f'lIll scak~ "S··'rp'mt.uatc·r" r:: ngi neering 
morl o l, built a!':, a b,H .. k l2 p f:lyst " tn fer f :'J m cassettA r';') moval and other EVA, 
"--- ' 

1~: pros ('~ nt ly b':1ing t ':'. st " d on a ir be a ring s () D a flat s urface in Building 47l1. 
During th~ CYCh:;l , th e- Sf;lrpentuator i§ deploYt'!d by :remoV:;: control from the 
storago pos ition to bring the lip to .he e dge of the a ir bBari ng floor; there 
an "as tronaut " can s P.. p into the t i p c o n rol s t a 'on and "fly" manually to 
a simulat ":~d film c assette removal work sta tion. We have la id out a motion ; . " 
paili~rn whiCh al ows- or famil i a rization W.1 h he control pane l in les s than 

'It - ,,- .... ---... - "' -

vv.;-inv:ite you,to p\-,; rform an in:' i al , ·e s t flight on the Serpentu ator in the pres~ tE
n(l hour. The neutral h uoyanc y s ' mu a :on in th·e~-dim'?ns ions will follow_ soon. 

two-aimensional a rrangome nt . ~ .. 

5. A-5L Suit : In. a n s wer to your r0.quos (Note s,.) - 17 - 69 Siebe l ): We ar~ 
p!'ocuringy.cw §uil s ,,-o~ of th e s e w i ll fi you .'/Delivery of one su ' t pe r week 
over fiV l"! to eight weeks i s due t o s t a rt soon 0 When the s uit which will fit you 
arrives, we shall advi s e you ann make a rra nge me nt s for you to try it. V 

Bonnie This page also in lake Logan Retreat folder. (See Johnson NOTES) B

?Astrionics Lab? (questioning ASTN)
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SERPENTUATOR POSITIONS THE JV 
UFo MACHINE INTO FREE FLIGHT ORBIT ~ 

IN THE PATH OF THE SPACE STATION IN c:? 
O. OER TO AVOID DRIFTING AWAY----__ -r:::?_.~ ~L 

t:? 

~9 FREE FALL TRAJECTORY 
.:? V OF SPACE SUTION 

~,(? 

SPACE 
MAHUFACTURIH(; 
MODULE 

SERPEHTUATOR RETRIEVING R EMOTEL Y 
OPERATED FREE FLYING SPACE MAHUF. 
MA~HINE -

r •. 

/ , . 
DOOR TO SPACE MANUFACTURING 
HANGER FOR: 

- ASSEMBLY OF SPACE STRUCTURE 
MAINTENANCE & REPAIR OF SATELLITES 
DEPLOYMENT AND RETRIEVAL OF LARGE 
SPACE MANUFACTURING MACHINES 



This is a partial set of the 
4-1-69 Notes. Dr. vop Braun 
asked that we distribute these 
now. The remainde r will be 
distributed after he reads them. 



NOTES 4/1/69 BALCH 

4/1~~ 
\. S-I!.-7 - Stage is in the vel"tical posilion in the S-ll Stage Checkout and 

Storage Build i"g undergoing insulation modifications. Stage is still 
expected to be r eady to ship to KSC on 4/11/69. , 

. - ~ 

"\ 

S-Il-8 - Cryogenic proof pressur E: test was successfully completed on 
3/28/69 and ~~~ ~ic firing is scheduled for 4/8/69. ~ 

S-IC-10 :-' trPower -up" was accomplished on 3/27/69, and static firing is . 
~scheduled for '1/1 6 /69. _ - V 

BOMEX. - The status review meeting scheduled for 3/27/69 and 3/33/69 
was h e ld at MT}! as planned. Attendee s frorn ESSA include d Dr. KueHner, 
Director of BOMEX, and eo!. Barney, BOMEX Proj ect Manager. V'· , 

Signal Conditioning and Recording Devices a.re iD.stalled on all five of the 
_ BOll/lEX ships. The ship "Rainier 1/ d eparted Gulfport on 3/31/69 for sea 

tria ls.,/'" . 

University Aff2.~rs - The Louisiana State University propo sal to NASA 
Headquarters for continuation of the ir sustaining grant through the yeal' 
beginning 9/1/69 has been received for revie ·v .. '. V '- . 

Contract Administration a.:t MTF - The redelegation to the Air FOl'ce of 
contract administratioa a.t NITF on the Boeing and North Am.erican Rocy-w e ll 
stage contracts has b een forward ed to Patrick Air Force Base for accepta. nce. 

V ' 



NOTES 4/l/~ BELEW 

. 4J 19'ib 
LM SOFTWARE: We are in final negotiation phase with MSC on devclop-
nlent of airborne sofhvare for the LM. In reaching the understanding, 
the factors recognized were: (1) 11S~ r~tains the basic respons~l?i1~ty~",?r 
~the LNl ·Primary Guidance &: Navigation Systenl (PG NSL which will be 
GFE "to NfSFC/Grumman; (2) ]vISC has a contract with MIT, the software 

' ,cont~ac"t~r;(3)The guidance req~;i;enlc:nts. are a m.atterfo~· joint Center 
development; an~ (4) Software/h~';d~~'are verification by Grul:;l~~a~is: of 
joint iriterest to the two Centers. \,/~" 
HABITABILITY SUPPORT SYSTEM (HSS) PRH.: The Preliminary Require
ments Review Board l\1eeting on Habitability Support S'ystem was held -' ... ~ ,- . ..,. 

March 25. Board disposition \vas accomplished on all subtuitted Review 
Item Discrepancies (RID's). M.S<;: has still not perforrned their formal 
requ~renlCnts review 0'£ the two medical experiments_ for which HSS oms t 
provide data. We are proceeding on the best data available but n1ay be 
required to backtrack upon receipt of forma1 requirements. ,"' 
WACS PROPULSION MODULE PDR: The Workshop Attitude Control 
System. Review was h e ld March 26-27 at MSFC. Forty-six RID's were 
process ed . . Only one wil1 need substantial study .. It involves d_e~~t.iI1g the 
requirement to , ~hip a propulsion module to SA CTO for exposure to static 
fir ing environn1ents. The Board Meeting is planned for April 17. ~/ . 
MDA/AM/PA YLOAD ENCLOSURE INTERFACE LOADS MEETING: Basic 
results of a loads meeting with ASTN (Heimburg) were : (1) Proceed with 
static structural test ASAP; (2) , No modification to the :MDA test article 

~required; (3) Update test documentation to reflect 24 knot l aunch wind; 
(4) Release hold order on MDA dynamic test article start of fabrication; 
(5).f\ST N will'supply a complete s e t of static, vib'r~tion and acoustic test 

~. schedules for MDA, Pa yload Enclosure, and A TM next week . The MDA 
will be delivered to the test site (Build ing 4619) next week to begin test 
preparation and setup. The -1o\\'er sylinder of the Payload Enclosure is 

..... planned for completion of fabrication and assernbly by May 1, 1969. 
MDAC-ED will be directed to replace 16 rivets in the A1/1 static test 
article ,,Jo rpeet the revised loads. 1,,/ ' 

MDAC/AAP-2 NEGOTIA TION SCHEDULES; A rescheduling of the AAP-2 
contract negotiations has been coordinated with the contractor and within 
the Center. This new schedule calls for a prenegotiation conference on 
April 16; contract negotiations April 17 through 25; and submittal of the 
executed contract to Headquarters on 1vlay 12. A teletype delineating . 
this schedule and requesting a 30-day extension to the current reorder 
contracts is currently in Mr. Gormanrs office for signature.V 
AIRLOCK MODULE MANA GEMENT MEETING: An Airlock Module 
Management Meeting will be conducted at St. Louis on April 3. The 
agenda h as been sent to all cognizant MSFC organizations, !-Ieadquarters, 
KSC, and MSC. ~' 



NOTES 4-1-69 BRO"\'{N 

4/1 'fib' 
F-l E~GIN~ - R eierence notes of 3- 24- 69 concerning failure of 
F-l engine actuator hydraulic supply bos~. The .failed boss \Va s 
one of a group of 12 obtained from a particular supplier in late 
1967 and early 1968 and ins taIled on engine 5 F - 6083 through 
F - 6090 (S-IC - 12 ancl"S- IC- 14). Bos s e s hOln all othe r 5 upplie rs 
have been determined to be satisfactory. The minim.um v,;all 
thickness of the failed boss was 0.060 inches below drawing 
minimum (0.113 inches 'was reported previously) however, failure 
would still be ,expected from this wall thicknes s. All bosses in the 
field are bci ng ins pected . . Any bos s es below minimum thicknes s 
will require replacement of the No . I . fuel high pressure duct. 
Caus e of the improp er thickness was apparently improper tooling 
and ins pec tion a t a high point of th e forging. '.' 

Reference notes of 3.,..17 - 69 concerning the reduction 1n fu e l pump 
h ead of engines F-6029 on AS-504 after 80 ' seconds flight tirne. 
This anomaly was probably caused 'by loss of lead from the . front 
wear ring of the fuel turbopump, and h~'d no effect other than the 

. per form.ance shift. Vehicle AS- 505 and subs eq l,lent engines had 
a qouble inspection process of the wear ring, and this problem 
should not recur. . . 

'.,;-'"' 

J-2 ENGINE - The AS-504 flight data wiIl .. !"equire a revision 111 

, th e flight mission rules which previously allowed J -2 engine start 
- attempt after recirculation system failur~ or main fu el valve 
failure in the open position. Acceptable modifications to these 
rules could probably be obta ined Jrom data from an AS- 505 third 

.Rllrn experiment. Implementation would require· sof~~;;; i'ogTZ " 
and IU -\'vi;'i~g' ci~a nges; however, this is the last flight vehicle .. 

..... equipped with instrurnentation adequate ' for a thorough post- test 
~nalysis . ... :r..h .c...J.est .data migh~ saveus a m~.?sion someday. Near 
s~p-ec.ificati~- sta~t conditions can, \~~~.~.;~~ believe, b 'e ~bt~ined 
without the S-IVB stage recirculation system through the following 
procedure: (1) Open main LOX valve and chill LOX system with 

. a five second LOX dump through the engine. (2) Clos e main LOX 
valve and wait 100 seconds . (3) Ope n the main fuel valve for an 

eleven s e co nd fuel-lead star t. V, -,:, 

The contract for J - 2 Engine Operationa l and Flight Support 
covering the period from January 1, 1969 through June 30, 1970, 
was approved by NASA Headquarters on Friday, March 28, 1969. 
An executed copy of th e contract \V"ill be handcarried to the 
Contractor's plant on March 31 by Headquarters personnel who 
will be attending the Program .R eyic\v . 

" 

Ed Buckbee
Translation
BB Has Apollo Progr. Office made a decision? B



Visitors: 

CONSTAN 4-1':69 NOTES 

~/I 9~ h 

Bell Aerosystems is preparing a proposal to the Navy on an Amphibious 
, .Air Cushion Vehicle (ACV), called the SK-l 0, and is surveying Go~e~nrnent 

facilitie s for recommendations for use. On March 24, in connection with 
the survey, the f,allowing Bell Aerosystems personnel were given a tour of 
the MAF facilitie s: 

, 
! 

Major General Don O'Strander, Bell Aerosystems Advanced Planning 
Rear Admiral R. K. James (retired), Bell Aerosystems Consultant 
Mr. John Chaplin, ACV Engineering 
Mr. Tony Brocato, Manufa cturing ~ 

The following visitors were given a briefing and tour of the facility: 

March 24 Rear Admiral Walter F. Schlech, Jr. Co~mander, Military Sea 
Transport Service, Atlantic Area, accompanied by Captain 
Jim Miller, MSTS, New Orleans 

March 25 Captain Jack T. Bishoff, USN, Deputy Commander, Eastern 
Area, Military Traffic Management and ,Terminal Service, 
Brooklyn, New York. 

Mr. Shigeru Otsuka, Executive Director, Japan Trade Center, 
New York, New York 

March 26 Mr. Richard W. Kitschigin, Radio RIAS, Berlin, Germany 

March 28 Senator Tran Ngoc Nhuan, South Vietnam and Colonel Ngugen 
Linh Chieu, Armed Forces Attache, Vietnamese Embassy, with 
State Department Escort, Mr. Taoul Georghin. V ,r-
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Ed Buckbee
Translation
E.M. Who will replace Scott? B
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NOTES 4/7/69 BALCH 

S-II-7 - Curn:'n!: phns ca.ll £or "_?}1.~pment to I(SC on 4/15/69 . This will 
provid e for arriva.l at KSC on '1/21/69 , in accordance with KSC's readiness 
to receive it. \....,.---./""" 

--_._--- .... 

S-11-8 - Preparations are on schedule for slQ.lic_firing On 4/8/69, as 
previ'~)Usly scheduled. V " 

5-11.:..10 - Static firing is still scheduled £or_ 4/1'6/69 . V ' 
". . --.--.~ 

BOMfX - Sea ,.,rid 1s or: the shi.p IfRaini2 r If were s:ornpleted on 4 ! 4/69 . _ Signa 1 
Conditioning aDd R.::-cordjng Device opcTat'~d p erfectly. Sea trials for the 

'ships IfDiscovE::X"el"" !I, lIl\1t. Ivfitchell If, and "Oceanographer" aTe scheduled 
to be cOTnple ted by 4/18 /69, and sea trials for the ship "J.3.ockav.l ay'l arc to , 
be c.onc1Llded while en rOt!.te to Barbados. y.--" 

'. 
Target date f:)Y setting up NASA MTF field operations on B~l-b3.dos js 1/24/69V ' 

UniveT sity Affa ~"r ~ - 1,,11'. Bel·b. Quinn of the Office of Univer sity Affair s: NASA 
Headqu;:u:ters, was at Iv1TF this past wee~, a nd we discuss t"d with hiln ac.d 
r epresentative s of !.Joui siana St a.te Unive:;: sity the contir:u3 tiNt of the univerE:ity l s 
susta inil":g grant through t he year b~~ ginning 9/1/69 . v~ 

~.::vocd ~rs.:"n<:J Projec:.!. - The first shipment of explosives is scheduled t') 

arrive today, and a 48 -ho l .. U" thel"rnal stability test of the explosive mixture 
will be started imrnediC'l.tely. \,.--_ 

!.~i.gh Pl:essure In~ustrial Wate"r Facility - The vendor's recomrl'lendatio113 
on the c.o:vitation problem wi th the De La,ial nlain pumps have been received 

" and are under study. V--

Le gal Affaiys - Mr. Joe Bro\vn , As_s istan t U. S . Attorney out of Jackson, 
Missis sippi, was at MTF on 4/3/69 . He has been assigned to rel'!"esent the 
government in the damag e suits that have resulted frorn static.. firings at 1"?, 



NOTES 4/7/69 BECKEn. 

. LUNAH PROGRAI'·:1 .. Reference: Your comments on NOTES 3/24/69 BECKER. 
Youaskecl if a teipporary lun8.r b8.sC usillg the S- IVD "~~et W()rkshop" was .. 
included in the.1uf12 .. r basing studi~s. ~~ - Bell Milwitzl-y has information ell 

tEe--S:rVll "Wet Wor!cshop" approac11cs to lunar temporary b8.ses and its use in 
an evolutionary proZTam. In fact, ~:~ included material ch8.rts on the McDonncll! 
Douglas-, Lunar Application of a Spent S- lVB Stage (LASS) and Lunar Application 

"""'orci Spent S-IVil Stage in Orbit (LASSO) concepts in data given to STAC Ol} 

March 23, 1969. 

Several MSFC personnel, including myself, I attended a dry run of the final 
presentatjon on the Llmar Pbnning Study at 1'ISC on Tuesday, April l, 1969. I (/ ,/ 
Indications aTe that lvlSC' s prese~~~~'::.E3~;:!:~~~¥:::~.~:~SS~.9~1.~_~.il_~~p~iL~J (~,.(,~J;!r I ,I 
will advocate deletion_ of LRV's in the recommel1c~ed lviissio!1 Ootion. You Sf, ~:1 ,' •. ' 
~~~_"" _-'o._""""~_,,,~. "~"---'~~-'-I""" _\.""" ___ - -... , -................... ... :IP. _, _ '_ .,_~ __ ."I ,-......, ...... .,.~ .., .. ~" ., .... ~ 

will be furt:121' apprised of the results of this meeting and a subsequent meeting 0 
(Friday, April 4) at rd~C,dllring our dry run to you on l\'londay, AP1-il 7. V " 

Ed Buckbee
Translation
Short-sighted! B
[re MSC to advocate deletion of LRV's in recommended Mission Option]



. NOTES 4/7/69 BELEW B-1/? 
A CE/A TM INTER -CEo TER MEETING~ The intcr- Center meeting for ' 
developing anACE/ATM agreement has been scheduled £01' April 10, at 
MSFC. This agreeITlent will cover \v.:ho handles configuratio~ .control, 

.... logistics. and the installation and maintenance of the ACE station.,V-
FLIGHT BARn-WARE lCD'S: A meeting was held on April 3, with 

. Central Systerns Engineering (CSE) and MSFC Panel Co-chairmen to 
dis cus s status of rCD' s and determine the need for proceeding with 
interface meetings like the extensive one held for CSM-1vfDA last week. 
The panels will provide this office, through CSE, with scheduled re
lease dates for each lCD, with a list of pacing items. These will be 
reviewed with the Project Managers for acceptability. Expeditious 
action will then be taken where warranted. ~" 
EXPERIMENT PRE-BOARD MEETING: After some delay, the Pre
liminary Requirements Revie\y (PRR) pre-board meeting for Exp~ri
merits :tvf071/M073. Mineral Balance/Bioassay of Body Fluids, is 
tentatively set for April 17-18, at MSC. Due to potential i_IEpact on 

. the MSFC developed)-Iabitability Support Sys 'tem, repl-esent;;l,tives from 
MSFC will be asked to participate. \,/'" 
LM-A Ul'vfBILICAI.I STOWAGE AND MANAGEMENT: The _stowage and 

. handling of the two EVA umbilicals in the LM-A may be a sizeable .. ~ ... 

p'ro?lem. _ In view of the Apollo 9 experience, whi ch showed tha t the 
as tronauts had s orne cliffi culty with the re la ti ve I y short CS:Nl umbi lica l. 
the longer and len"gel' diameter AAP umbilical m.ay be difficult to stav; 
and manage.~ 
MSC TRAINER: A review and dis cussion between MSFC and MSC on 

..... ~rainers and training equipment was held last week. The objective is 
to make_joint use of hard\vare _to reduce the number of test articles in 
the progranl. Present proposals include using the Saturn I Workshop 
engine ering mo ckup for the __ one "gil tra iner, the N eutra 1 Buoyancy te s t 

._ ~rticle for the Neutral Buoyancy trainer's, and the present ~ero ~'g" . 
mockups for MSC use in zero "g" training. utilizing the KC-135 aircraft. 
As~essment of these plans will be reviewed in mid-May. V-
ATM CONTROL AND DISPLA Y R~VIEW: An ATM Control and Display 
Design Review was conducted on April 3. A concurrent meeting, held 
.in connection with C&D vibration requirements, indi cates th~_r: _~_n~?-y b~ . 

'-problems in meeting vibration requirements.. Isolation of some six or 
s·~~en c;~-ponents rna y be ne ces sary. The finzt'l decis ion on is ola tion. 
of components will be made in mid-~vfay when the C & D vibration tests 
being conducted at Bendix are complete. V 
ATM STRUCTURAL RA CK: Jv:1:anu(a_cturing is complet_e _on the A.I_M 
structural rack. The rack is now at Quality Lab for inspection. Inspec
tion wili b; completed by April 9. Tes-ti~g will 'not commence for 
approximately two m.onths, due to the unavailability of the payload shroud --- .. .~ 

that is to be tested with the rack. v - -.- -- .. 



NOTES 4-7-69 BRO\VN D1/7 
F-l ENGI NE - An ~greernent has b een re2.chcd by personnel from 
Rockctdyn e , MSFC's Science and Engineering, Boeing-Michoud~ 
Boeing-HLlntsville, and MSC tha t ~hange)s requiredin th e F-l 
engine cutoff thrust d ecay characteristics. Consequently, n'o 

-rurth'e'r '~c ti~~ will be .t~kento provide kits to incorpora t e the 
AS- 503 shutdo'wn on vehicle AS- 505. V 



CONSTAN NOTES 4/7/69 

Nothing of significance to report. 



. NOTES 4-7-69 Downey . .B fir 
1. SUPER EXPLORER: Mr. MiJchell plans to have a working r-----
session in ·Washington on April 15 ..t9-.discl!§..§......the_SJ.lp~ .;C:g;.?SP);E~~ 

J?r9K!:!J..,!!l- The Super Explorer is now considered by OSSA to be a 
program invo1vin~~!. ~<?~ _r.ni~.sion~.: The emphasis in these 
discussions will be to define, to some extent, the experhnent 
payloads for the follow-on missions. All our definition effort to 
date has been on the first payload, and this work is proceeding 
welL Mr. Mitchell's ,meeting will be a small one involving perilons 
from MSFC, GSFC and OSSA. V . 

2. ASTRA: The optical stellar astronomy program has been given 
'''',," -. _. - - -

much atte ntion during recent OSSA planning effort's . . This planning 
is y~_~y fluid at pr~sent .. l:'!!0 courses of ~t~al_ astronomy , 
evolution are apparently being proposed, .. ~ach leading to a 120" dif-:
fracti9n lirnited system. , One course evolves along the unmanne~_ 
li~;-frorn the present OAO ;;-in.to more advanced OAO IS. The other 

, _____ ' __ ~ ~"" __ • ___ •. ~,.4 __ " •. ", --.::"'" :> 

course is the _rnanne.d approach, which would involve modules that 
~ ""' --- --_ ... _. ,. 

could be ~L~ ryicE;d and maintained by the Space Station or Space Bas_e~ y ""'" 

3. EXPERIMENT MODULE STUDY: This effort is a proposed 
MSF-sponsored study to define an experiment module (or familj of 

"""'-- . -- - _. ... ~. .. .. 

modules) which would b ~ operate.d iD:. co~.ju~~tio~_ wJth t1:l~ . Sp_ac_~_ 
~J.io.n .. We had prepared and submitted a work statement to MSF. 

This work statement has been_held up because MSF wanted to time 
_p.!?-ase the release of this RFP with the Space Station RFP. We now 
understand MSF plans to <i~~oupl~, this ITlodule study from the Space 
Station Phase B effort and to ~e lease the experiment module work . 

. statem.ent as soon as pos sible. The work statement has been ------ -- -- - - . .. - - - - --.-.-...... --
coordinated with OSSA. I consider this coordination very appropriate. \.-........ 
~ ___ . ... ...... -- ..-.....-..-.... ... .. _~ _ _ _ _ --"t: ___ .1 

Our Space Station and associated efforts can benefit from. customer 
interest and involvement. V-



NOTES 4/7/69 FOSTER 
. ' 

APRIL II - 13 MSF HIDEAWAY MEETING - On the 9Q.enqSl ~ for presentation 
at the MSF hideaway meeting are the following items: 

1 •. 

2. 

3. 

4. 

, , . 

A summary review of the institutional plans as submitted by 
'---- .... --- _.- .--" - ' -

the three Centers. 'v---

..Igstitutional plan generallmpact statements considering the 
new-progra-~-cha~ges i. e ~ - (defer Sat IB -vehi'cles 213 & subsequent., 
restart Sat v production / .$at'.- V launch rate of 3/yr

J 

• • • starting 
in FY-,74 with 516/ slip AAP program 3 months, concurrent 

-.launches of AAP & Lunar exploration) . V ---=- - -- -.. -.~ •. _., 

-
A roles and mis sions presentation by MSF based on the Center 

t:- .... ,+' -"":!.. . .: -' , •. _ ...... _ ........... -. ". _ ._.:,. _ .. ~ ........ . , ...... ... .. -.-~~.---.-- ..... -' ,- ~ 

Institutional Plans submitted earlier. - Marshall's submis sion 
~-"'_"..:!I'O"t""'i.'" '''~...", .. _ _ ~."",- _ .. " ... _OlW,--.-o-..;.,-.... ··-..,........-.. .......... .0£... . .., ... ..,"" .... - :JI 

listed future programs that we were interested in obtaining 
major participation. V ,---' 

J1Jive year ~:eE~.!.!._c9!.}.t,r9.QtQr ~ pLqn.Jor each MSF Center, 
We are preparing an input which ceflects our 'requirements 
as submitted in POP 69-1 for currently approved programs 
only I because of the present uncertainty concerning ne_w programs. \r 



NOTES 4/1169 GEISSLER 

1. AAP Attitude Timeline and Exneriments Control: A meeting was held 
~1arcii 2S. a.ttended by representati~~s 'of S&E-AERO, -ASTR, -ASTN, P~1 (IO), 
MSC, and Headquarters, to reyi~w the results of st~dies relating to the 
following actions assigned by the t~ission . Requirements Panel (MRP): 
(1) The pointing and stability problem, including a trade-off on possible 
pointing aids, is to be investigated; (2) The_mi~sion timeline 
requirements and ~apabilitie~ are to be investigated. Results of these 
actions which a~e being published by the AAP Attitude Timeline and Ex
periments Working Group, a.re: (1) All of the experiment requirements ....... - . 
as stated in the Experiment Requirements Documents, and as modified 
by the suggestions recommended to the MRP, cannot be accompl ished by 

... the existing 'VTACS capability (the experiments ·-most affected are 8-019 
"uv Stellar Astronomy, It S ... 020 nUV Ix Ray Solar Photography," and T-025 
"Coronograph Contamination Measurement"). ; (2) Addition of a Flexible. 

Jtcientific Airlock would satisfy most of t1?-e experiment pointing re- " 
r quirements , however, cost of develo~ment and integration may be pro-
. _hibitive; (3) ModifiCat.ion of pointing requirements,. or the experi

ments, by iterating the implementation problems with the Principal 
Investigators may allow .some of the experiments to be flown ~ithin 
the existing WACS capability, however, investigation of the many 
possible experiment modifications was not considered within the above 
actions due to the time a.nd resources available. Nr. Tweedy of Bellcomm 
has discussed the intEgration problems with the Principle Investigators, 
end suggested some modified modes to investigate; however, an assumption 
that ~some WACS propellant is a.va.ilable for experiment pointfng ·would 
j,ave to be nade when considering these modified modes. The results 
of the second action show that the existing WACS capability of 220,000 #·sec 
would be required for the baseline mission, and hence, no propellnnt 
would be availab~e to satisfy highly accurate experiment pointing 
requirements .. V 
2. f.tmospheric ~-1odels : Mr. Gary Svens·on of our Aerospace Environment 
Division recently visited Dr. L. G. Jacchia of Smithsonian Astrogeophysical 
Observatory, and Dr. Kenneth Champion of Air Force Cambridge Research 
Laboratories (AFCRL), to discuss ~egearc.h on atmospheric models at 
orbital altitudes. He obtained a copy of a new unpublished model being 
developed by Dr. Jacchia. We have examined this model, and our preliminary 
conclusions are that there is not a significant difference between the ~ 
MEFC-modified Jacchia -model and his new model . Since Dr. Jacchia bases 
his models primarily on tracking data obtained from Baker-Nunn cameras, 
be has very little data at 'altitudes less than 200 km. We anticipate 
receiving considerable low-altitudes' dat~~ (140-200 km) from Air Force 
sources from which to develop the lower-altitude portion of our model. 
Mr. Swenson learned that about all of the atmospheric modeling capabilities 
of AFCRL are being used to reduce data from the two density research 
satellites launched in July 1968. AFCRL has agreed to furnish us these 
data shortly after they have been reduced. ~~ ~ 



NOTES 4/7/69 GOERNER 

:B 117-
OUTER PLANETS WORl<.ING GROUP rv1EETING: (Reference Notes 3-31-69) 

-
A meeting of the Outer Planets Working Group wa s held in 'Washington , D. C. , 
on April 2) 1969. Mr. R. S. Kramer, OSSA) served as chairman, and 
attendees were from ARC) JPL, IITRI) OAR T, and GSFC. ':[~o.~~ _ attending 
from MSFC were Dr. D. Hal e (S &E -SSL-NP), Mr. C. Guttman (PD-SA-P), 
and Mr. B. Ellison (PD-DO-PM). 

The follow ing presentations were given during the meeting: 

a. Mr. Nie,hoff) IITRI) presented d a ta concerning specific mission 
requirem ents for first-generation orbiters and parametric data 

on orbiter p ayload s for the Titan III C/Centaur) 260/S-IVB/ , -
Cen taur) and S-IC/S -IVB /Centaur launch .vehicl~s. Some of the 

--orbiters used'- a space storable propulsion syst~rn with an Isp of 
385 seconds. Mr. Niehoff also, presented som.~ ?ata for a 

. _. ~endezv.ous mission to the ... YI?-0ons ? f2..1}_p' .iJ:.~r • . 
b. Mr. Matthews, ARC) presented data on the modifications necessary 

to Pioneer F /G in order to a~c_complish either a Jupiter swing-by 
.Q.li.!,-of-the-ecliptic or a Jupiter orbit~E mission. 

c. Mr. Casal, OAR T, presented datashowing .E~.~::lear /electric. 
spacecraft for orbiter m.issions to Uranus) N eptune ) ,and Pluto,. 

":\" " , - . 

d. Mr. Ellison) MSFC, presented data on the_ cap,?-bilties 0.£ the . 
Saturn V and Saturn V!NERVA to perform the 1977 J -S-P and the 

'---- - -, . ..., 

l.~ ?8. ~ -U -N mis sions. . Thes e data showed gTos s payloa d capa1? ilities.; 
the ~~n-_c.e_objec~iy'_e~ for large payloads were n~_ id_~)ltined_. 

Data presented by MSFC were received with interest. OSSA desires further ... -. -" -._,-- - - . -

data' on rrforeambitious- missions) such as multi-payload Roman candl.e) .. - ... - \.....- - - ._.- --....... -- -

Jupiter junction) etc. The s dence objectives for large payloads must be 
We'ntified' before the large payload capabilities of Saturn V and Saturn V / 
NER VA can be justified. A determination should be made on the space storable 
propulsion system availability during the 1976 - 1980 tim.e period. The 
nuclear /electric spacecraft will not be availa.ble until after 1980. ~ 

Mr. Kranler will identify action items for the working group mernber s after 
the PEP meeting .V 



NOTES 4-7-69 GRAU 

NORTH AMERICAN-ROC~~ELL: The Quality and Reliability survey of 
NR/SD Seal Beach :was c~mpleted _ on March 27, 1969. A debriefing 
was cohducted 'with the' contractor and , the resident office. There 
were fourteen discrepancies and four observations. The most sig
nificant findings were: 

B. Questionable cleanroom operations and inadequate docu-
mentat:Con at Los .A,nge1es Division.. ---~.--- --- ,.--- --- .---

or-- -. .~ ,-, .... -- I ,... • • - ,~_. 

h. Jnadequate detailed test procedures for the Product 
Repeatability Programs (component bench testing) at Downey. 

c. Insufficient detailed inspection planning ~~ some areas. 

d. Poor workmanship in soldering of electrical connectors. 

NR/SDwa~;xery-cooperatiye, and in many cases ,corrective action 
.-... ..... --- -

was initiated at the time the discrepancies were called to their 
attention . . ~ 



NOTES 4/7/69 HAEUSSERMANN 

Several anomalies occ urred o n $-IVB 504 as a result of the attempted 3rd burn 
",-"-- .--.~ _ . .,. 

--using LOX and fuel lead for engine chilldown. The mission rule that was to cover 
this chilldown failure mode proved to be no good. Ihe fuel lead was much too 

_ long, resulting in a rough start and hardware ddmage ~ - R~cketdyne in the J :"2 -' ~ 
Engine PMRR proposed a_.oe'tLstart sequence for S-IVB 505 which would require 
a 3rd burn attempt. Th~re is Q..<?_way this could -~-~ccompl ished without hardware 
_qn~ ~o'~tware changes. _ S&E and 10 met Friday, set the ground rules, reviewed fhe-' 
options, selecte d the most desirable to us, and .. ~~s_essed the impact. This will be 
presented to General Phillips by CSE on Monday, April 7. A final decision is 
expected at that time. ~.-

t-.._ •• _ .• _._ 



NOTES 4/7/69 HELLER .. 

1. AAP Flight Experiment T-027: PD (Belew) has clarified the situation 
with the incorporation of several science experiments into our T-027 
.(c.ontamin~·ti()ri · e ,xperimentf package. ' Approval and the firs t incremenf-·of 
funding have been received from W. ' Schneider (MSF) " The science experi
ments are: ,,~-073 for Gegenschein- and zodiacal light measurements, PI 
Dr. Weinberg of Dudley Observatory and' S';'149 for ",~:_t~?,rite detection, 
PI Dr. Don Tagget of Dudley Observatory. Len Yarbrough will initiate 
the necessary actions together with PD to accommodate these experiments 
on the extension mechanism of T-027 g The management for S-073 which 
was previously assigned to MSC has been assigned to MSFC and the transfer 
is being carried out by PDg ~ / 

/r 

2. Restructuring of SSL-S Division: _ Dr. Sieber and ..»6me .of his co~, .. tvo:.kers 
._ wex~.transferred to ,SSL ~md moved last week to SSL. VI am in the process to ' 

restructure SSL-:,S as , a Sci~n_t~~ic Engineering Divi, ~Jo.n , ~n support of SSL' s 
~c"i'ehtific-- rrdssions and to provide the vitai' engineering interfaces to other 
S&E labs and other MSFC orgarliz~ltions, especially PD- and, PP 0 y--- . 

3" Optical Contamination Program: Dr g ~ozier and Hessrs. W~~_thers and 
~aumann of SSL made a,- I?resentation on our Optical ContaminatioI! Program . 
to Bruce Lundin and his Division Chiefs of OART. Bruce Lundin was impressed 
with our presentation and with the t .ho,ro':1gh approach to t'he- contamination 
problems. OART realizes that this is a vital area for optical technology 
and for all of NASA's astronomy projects" The program has been assigned 
by Bruce Lundin to )1-~~,t: , Ames. It will be managed by Warren Keller and 
Art Reetz as a new area in the subprogram Environmental Factors for Space 
Vehicles. We'll follow up this presentation with funding requests through 
S&E. ,~-



NOTES 4-7-69 HOELZER 

Nothing of significance to report. 



NOTES - 4/!~/69 - HUBER 13+/7 
1. PI.ANE'fARY X:~WGR.c\:--lS: . The PSG IIPlanctary Exploration Pane l" (headed 

by Don Hearth, OSSA) is presently considering option§.. _~(or._ outer 
, ,...,.,.. -_.-. ~. .. -

p"~~~,;t ~,.~~~s ~ J.ons, ~.cn0ing._~~~m .Ti. tan III -c la~ s .. to. Sa turn V and 
Saturn V/nuclear. -}ISFC inputs ~ have b(!~n requested, on missions 
r~-"'- "'~.., .. ~r-" ~ -r ~- _." 

that wbuld be unique to Sa turn V and Saturn V/nuclear capabilities. 
The NSFC parti~-ip3.nts y]i 11 attempt to shc~.J the mission adve.ntaees 

. L ~ 

oe the' Saturn V p2.yload capabi Ii ty, :Rut continue to show g....·-MSFC 
. interest ill the . s ~laJ.l~r_.class missi;~~~":j~n' ··8.(t 'ClfticnG· ..... 7---..... 

• -~~~ .. ~.~!Z:AS.~ ........ ~ .... :: . .'; .. w-..... ~~~:1 V . . , 

2. SP.AC.~_~l\ll~J;.o~r }OGISTfCS: EarlicT 'guidz lii)cs for the forthcoming 
Space Sta tion Phase "Ell studies sp~~).:..tj.ecLa Gernini.-c1er:ivCl.tiv·3. spaGe-.. 

"c.raft plus .~j,tan . .IITH _.J9.r:. S- IC/S-IVE) . for logistics. Follo'\'7 ing 
the reccnt meeting ill Houston, the nCH (draft ) ":70rk -" statemsnt c a lls 
for cons idera tion of " ••. initial logistics system derived from 
~J2.~1~~l!d G8~~ini.spa.c ecr8.ft and Saturn 2nG Ti·tan l aunch vt.:h~cles . II .. 
Opera tional studies and comp2l"ati ve analys is of ~p':vapc e¢l reus.c8.b Is: 

. vehicl~s is 2.180 specified, Jor the long haul. Having the CSH qu.::stion 
""'---

opened again, we haV2 begun to re-examine means to ~ccornmod~ te cargo . 
...,~~E..2_~llrn IBj9Sl.I flights: ,y/ 



NOTES 4/7/69 JAMES 

1. Thi'rd S'- IVB Burn for )\8-:- 505: As you rec.3.11 at the Douglas meeting on 
April 21 both Rocketuyne and Douglas proposed a third burn experiment 
on AS-50S. As a result of this proposal we have investigated with all 
elements of MSFC various methods of accomplishing this. This investi
gation reveals sizeable software and hardware changes irrespective of 
,ground or on-b;-arcrissuanc~ ' ~f ~ ~om~ands. Mo~e" i"mportani~ --it ~as " 

.... learned that due to th ~ distances involved; only data transmitted tl1rough 
the IU will be received. With this limited data--an effective eval~ation 

It,. ...' 

-of the third burn is impos sible . ft.3 a re sult of this development, I con-
vened ' a meeting in my office on April 4 to d etemline the best course of 
action to obtain as much meaningful data as possible from the 505 fUght. 
It was 'aeteI:miDedthatJ,e~perature data could be obtained by s"{rrHliatfrl"g,-J 
the fuel and LOX lead after spacecraft separation and prior to the dump 
sequence . This can be accomplished by ground command and requir2s 
no hardware or software change . We are working out the deta-ils of the 

~ c6mmand s equence required as well as the Mission Rule cha nge an~ __ ~,ill 
report status at today I s LDX with Dr. Mueller and Genera l Phillips. 'e: .,,-
2 ~ -MSJ.-'C Pre-Flight Review for AS-50S (Apri] 15, 1969): Although (have 
att em;~tec1 in the past to present problems only at the pre-Flight Reviews, 
many of the items did not warrant the time taken by Center ma-nDgement . . 
Con sequently I I am reducing the pres entation for AS- 50 5.16-about 3 or 
3 1/2 hours, The a ttendanee ~i1 1 be reduced such th~t"the Tenth Floor ' 

":~Confere'nce Room will accommodate the meeting , In prepa;~ti;-n ' for your 
Pre- Flight Review I I h eld informal revievl,s on each stage during the pust 
we ek with the prime contractors and S&E in attendance. No Significant 
new problems were uncovered . ~ 
3. AS-504/S-II Os ci].lations: The $..::- II-: 8 ,stati c fiT~.!1g readin ess revieTvV 
was held at MTF on Aoril 3. The firing is still scheduled for April 8, 

.. '--- ,.... 1 ........ - -~ , .... - _. __ •• - ... ~........ .. 

The instrumentation and r edlines were revie 'li\'ed and agreed to by the 
Engine Office and ASTN as being adequcte to evaluate conditions of the --_...... ... ._ .. - . -' . . ,--'-' '. ..... 

engine after the firing. Pha se 1 of the Mini itA" and "C" Structures Test 
"~PTogram started Apr-n 1 as scheduled with completion proj ected for 

April 14. This phase will provide bulkhead response data before th e 
AS-50S flight. ~ , 
4. bH2 Depletio0 Sensor Cutoff of S-I~E3-508 during Acceptance Firings : 
l'he programmed JJa rt_ia 1 i:lsage of open loop P. U. operatio.n~,on S-IVB-S08 
resulted in, prop_ella nt consumption greater than that obs ery~d . on previous 

w" S-IVBlY acc'eptance firings and a subsequent depl et ion sensor'--c-ut9£f due 
_"." _ . _____ " __ ._ •• _ •. _... ~. _ _ . _ . __ '- _ ___ ••• ~ 4 

to a propella nt depres sion phenomenon. The a ccepta nce firing program 
is befng modified to prevent a recurren~e ,by s ~tting the P. U ,proces sor 

-_ -. '..' _. ' '. ,"'.h~ 

_c.~t.~_~_ at 2.7 %)n lieu of 2 %. The usable LHZ residual mc,s s predict ed 
for S-IVB-SOS and similar resic:uals for subsequent stages plus the "Gil 
loads in flight will prevent any poss ibility of depletion sensor cutoff. V 



NOTES 4/7/69 JOHNSON 

Work with Unive rs i ty of Alabama - Huntsville - Messrs. Chase and Russell 
met with Dr. Thompson of the Research Institute to review status of on-going 
and planned work with them. V 

Of seven contracts in force at the time of our last review: (I) The Sustaining 
_Re;~-~~'~h c"rant r e newal proposal 'is -in 'Headqu;rt'~rs for review; (2) The 

..... I:!i_story of the S a tur n e ffort is just gett i n g under way, it runs to November 
1970; (3) Thre e contr a cts have be e n extended; (4) Extension of another is now 

.. --- . 
being n~gotiated; (5) 9ne will ~,ot be renewed at the completion of the current 
effort. 

Of four firm proposals made: (1) Contracts , or grants are now in force on two; 
•• • • .A .- ...,- .;., .... ~ <.-.... ,. .,. --- ~ • ..,. 

(2) On e is being held pending ide ntific a tion of funding source .but is low priority 
in sponsoring labs program, (3) One will not be ,funded (Headquarter's decision 

'"--- .. ' .- '. 

not to support) . ...... 

Of four d r aft proposals received: (I) Two are planned for FY -70 support, (2) 
Request for firm proposal has b e en s e nt to University of Alaba ma on on e, 

~ funds are available in FY -69 program; (3) No funding source appears to be --- . available for one. 

Dr. Thompson will be in Washington for discussions with Office of University "' ..... ' .... 
Affairs this week. \.."-, , 

Power for Communications Systems on Mars Fly-by - (Reference your ques
tion on Notes 2/10/69 - copy attached.) Selection of the conversion system 
has,,-ll.0t been completed yet. It is possible to derive adequate power for _ 

planne d use s on board. Yt..~~!?-,J:~.~,..,>;.~a..c_t~r _ 0r:.~ rat~ng i !l_ aJ?-.~. 'i.?-_le_ JYl;.ode ~ " with 
- relatively inc:fficient conversion system~~. The key questions influencing 
selection are lifetime, material compatibility, reliability, etc. Currently, 
thermionic, thermo-electric and rotaJing machinery systems are being 
considered. A low level contracted study to define advantages of each and to 
identify related problem areas is now being planned. Astrionics personnel 
are continuing a low level in-house effort to accomplish the same objectives. ~ 

.... 
(Copy of Notes 2/10/6.9 to Drs. von Braun and Weidner only. ) 



NOTES 4/7/69 MOHLERE ?J. 
~ -1-/ ~7 

Visiting Professor: .. l?er:t C.geerek'.d the MSFC representative froITI 10 

currently conducting a .. ,~t.~tem_s .Eng~n.e.~r.i.ng C: .O};l}~ ,~~ ... at ... th,,~ _.qp.~ ,:, ~,:~~,t~ 
of Kansas, has returned for the mid-terITI break. Mr. Cheerek not 
~-.... ,,'.... ~~fi' ~ ... ·_ ....... '" ~-"'\ •• .4>;~ ~ 

-only t~ches the cours e to about 14 Doctoral candidates, but has 
preparedthe course in addition. #"iE;-" fo '~-~~itit'l~-' i~ "'SysteITIs Synthesis 
~ . -- . " ..•. -.... -.~ . 
arid-Analysis." Reports from Dean Rose, University of Kansas, are 

~.!.g!:.ly . ~?,ITIpli:rn,~.~r~iY". Mr. Cheerek uses the teaching device of 
writing all lecture notes and issuing theITI in advance of his lectures. 
He has been called upon to widen his scope of endeavor sOITIewhat by 
s pot lecturing on his specialt'y th;:o'ughout the Enginee'ri~g Department. 
Additionally, he is in close touch with Jim Bradford on the matter 0(,. 
the Systems Engineering 'C~urs e p~opo ,sed by Dr. Mueller '. He will 

"··~·o~pl .~t~ ' th'e' univer~!.~X" . assignme~t in 0>~.Y . y/" ... -..... ,,: .. ~ _ .. -. . . .... , 

ProITIotion of Dr. Scott, UAH: Dr. Cha rley Scott, Dean of Academic 
Affairs at the University of AlabaITIa, Huntsville and a well-known 
figure in the local academic regiITIe, has been PT()~.o~:ed_. t? .As sociate 
Dean of the Graduate School and Professor of Mechanical Enginee"~··lng. 

~ -T"hese p 'ositions are ~n Tuscaloosa and ~in " take ' effect "iiI S·~pt'~~b·er . '. ~. 
As I indicated in the i~st "visitrep;;rt pertaining to Tuscaloosa, Dr. 

. r!'"""-

Rodgers, current Dean of Graduate School, will retire next year at 
. ~- - . . 

which time Charley will assume the post. I have prepared and dispatched 

~ .. ~ .::~~~" ,?!. ,;:~p:gratulations to Charle y .. \ / . 6~1:1:~··"·~"-·,--,!.:· .,-- .. '~ ... ";:''',:,/ / 
y L.J ~- ,G'1'!.:(.. t'e 1.,( a (it.. ow) (' ~ll;"=' , 

I p 
~) 



· , 

NOTES 4/7/69 MOORE 

.ACE Hardware for ATM. We have been working in cooperation with 
elements of Program Management, wh~ in turn,is working with 
Headquarte rs to. <!btain a decision on the selection of a particula r 
~C;;_~ __ Station !o be assign ed to MSFC for ATM Checko~t _ QEe1"a.!?'_ons .. 
The ACE Station and complete definition of the hardware included with .. 
the basic station is overdue against the ML-15 schedule. The urgency 
for ' this definition is to allow the elimination of alternate studies,. 
designs, and plaruling based on speculation of what hardware mayor 
may not be trans ferred to MSFC with the ACE Station and also to 
allow sufficient time for the procurement cycle for required new 
hardware. We are cont~nuirig to work with Program Management 

~-,..---:-~~~-! -...... ~ '1'6 • "" .... ....... ~,......,:ot. ... ",...",.. ............... ~-...:.. ... _ ... +.....,..;)~_.;. _ ..... _., ...... _ .... ~-.bo'., 

~o 2.7'': ~_~._~~., t?l~ ".::?po~t,C:.r:t_ d.e_::.s.~~~: J V . . 

ATM Weight Sta tus. Recent weight estim.ates of ATM ite m.s have 
caused the total estiInated weight to be very close to the offici~l 
~_0~1trol weight 'of 21, 700 pounds'

J 
The most significant increase 

(approxim.a t e ly 700 poun d s ) has c orne from 'the e1ectrical-~a bles-. --- ...... --- ' ... 
Increases of 10 to 50 pounds have also occurred on several black 
boxes. Efforts are underway to refine the present estimates and 
make weight reduction changes which would be acceptable in so far 
as the cost, . schedule and pe.rformance impacts. V 



NOTES 4/7/69 MURPHY 

System Safety Review of Nucl ear Aero s pace Research Facility: 

A §.yst~~_§,~J~t-y"?-ev_~ of the l'Lll~l fLaT Aerospace Research Facility (~~~!) 
at the Gene ral Dynamics Plant (Fort Worth, Texas) was conducted on 
March 26-28, 1969. The Review -wa s"con'Qucted in response to a request 
from Astronautics. General Dynamics is the S&E-ASTN Contractor and is 
to provide test data to be used for design of nuclear vehicles. The LH2, 
GH2 syste ms, operationa l controls, test personnel experience and re lated 
operating proc edures were evaluate d for safety hazards associat ed with 
nuclear reactor test s . NA.SA Headquarters will evaluate the potential 
radiation problems. This Review was required due to complaints from the 
local Ajr Fo[ce (Carsw ell Air Force Ba se) of potentia l radiati'on a nd LH2 -' 

~£~ndling problem s. ' At present I the construction of the Aerospace "Sys t e ms 
Test Reactor (ASTR) Facility (approximately 80 % comple t e d) is stopped and 
other reactor tests by General Dynamics were recently termina't"e d by the 
Air Force. The comprehensive review ... ~;;~e;~~~~~t ,~ , !_~,~t_sU sc;;!,pJi!l_~,.thQ~0~9_h}y , 
cognizant of the t e chnique s and the n e c e ssa ry cont rols for s a fe ha ndling of 
L H-Z":-" Wer c'onCluded that 't he- requfre-merits e-sta'bli"shed by' Ge neral Dyna mics -'O' 
~J1L positively cont rol , the potentia l 1}ct?9r¢.§_§ ssociated with t e st s . involving 
LH2' and therefore w01.!Lg J:S?t_~,Q? t st!lU<?JE?-.PL~.Y.L9_'l,~ .. ~o ... ~,pl~~~ that the t e st 
operators would be 1J. nsafE? V · 

Operational Readiness Inspection of Accelerators: 

An Operational Readiness Inspection (ORr) of the Plasma Accelerator and Light 
Gas Acc'ele'rator in the Hypervelocity' Laboratory 6f the Space Sciences Lab
oratory was completed last week . It was conducted at the request of 
Jim Downey (S&E-S8L) and was accomplished with little or no interruption to 
them. A small group of experts in this field comprised the ORI Committee with 
representation from ME Laboratory, Facilities Office I Space Sciences Lab
oratory, Science and Engineering Systems Safety Office and was chaired by 
a member of this Office. The operators of the accelerators are c,~I1sidered 

_ high~y competent and _ v_~ry safety conscious, however, the obj ective review 
given by the ORI Committee provided SSL with a number of useful recommen
dations and suggestions not previously considered that will improve the 

_~~~~ sa~etx _~_~s.~u~e of the operations. \/./ ----------' .. - . 



-NOTES 4/7/69 NE1NBY 

Negative Report. -



NOTES 4-7 - 69 SIEBEL 

1 • ATM: The Structural Test Article .. wa.$_ completed and shipped to 
_ _ $_9cf;.-Q~AL. on APrrr-2-; i96·9-~ - Strain gauges· ~ill be instali;ci- w"hen the 

article is returned to us and as documentation becomes available. \ .. -_. 
2 • Cryogenic Gas Storage System (CGSS) - AAP Se rvice Module 
Two of our engineers participated with Houston personnel on March 31, 
1969, through April 1, 1969, in making a manufacturing process audit 

. ---. ---_. - .. -- -- ~ - ---
at Bendix's Life Support Division, Davenport, Iowa, on the CGSS for 

---.~--- .. _. .' - -... ' - ''',. . , . 
AAP. The effort was preparatory for a critical design review (CDR) 
held at Bendix by Houston and North American Rockwell on April 1-3, 
1969. Bendix has a $7,000,000 contract from MSC to build approxi
mately 15 high pressure storage bottles over a two -year period ending 
approximately January 1970. MSC plans to transfer monitoring responsi
bility of the program to NAR. The manufacturing audit team t through 
Cliff Hall, MSC-AAPO t submitted 13 RID's (review item disposition) 
to the CDR committee related to material cleaning and storage I welding I 

~ brazing I tube .flaring, facility installation I and proces sing documentation. 
MSFC personnel also agreec; to provide Bendix with several Saturn V 
processing documents which are applicable to the CGSS program.~ 
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NOTES 4/7/69 SPEER . 

", 
:' ,, 1. Orbital Debris: We have cOlnpleted the coordination of the joint 

MSC-MSFC reply to Gen. Stevenson regarding ' o~bital d~,~ps for 
:' ': £uture Apollo missions. It is our position that for lunar landing 
, " Ii.;issions'-the ~rbital debris problelu does not war;anf ~-p~ciai -

';, 'c~n'tingc~cy measures (such as controlle(rr~:-~;:t~'y' into o'cean areas) ' 
,:', i-;-"th~event that ' pa~ts' of the vehicle remain in earth orbit. V ' 

2.. Operations ,Support Requirements: We had a thorough discussion 
.'.'~ with-Porter 'Brown and others from Gen. Stevenson's office on the 

.,;: future concept and mechanism of ~_~~?-bli~I:,i~g gr.ound network an4 
, ,. ~t~ requirements _through the Program Support Requirements 

" , Document (PSRD). The current PSRD has many recognized shqrt.
, ' . comings, and we support Brown i s i 'dea of 4.elegating some of the 
~' , -

:' detailed requirement coordination/ documentation to the Centers. '" . ~ .~ .... .. 

, The main reason for continued difficulties in this area is the ' 
varying interface relationship with DOD, OTDA and the unmanned 
programs. V'--

/ 



NOTES 4-7-69 Stuhlinger 

MEETING OF THE AMERICAN ASTRONOMICAL SOCIETY (HONOLULU, 
MARCH 31 -- APRIL 4 196 9): This symposium featured four review -type pre
sentations, and a large number of short papers on current research. The 
survey-papers dealt with energy transport through the solar atmosphere; non
gravitationat forces, acting upon comets; infrared astronomy; and preliminary 
results of G AO II. The short papers covered many subjects, including celestial 
mechanics. radio astronomy, interstellar matter, stellar atnlOs pheres, statis
tics of quasi-stellar objects, pulsars, and stellar evolution. 

)n all,! h e S ... !La l; ~~~J~,y.i g <? .!9u ~"" ~,!?:.4, Y,f!.r], f.~s £,i.p-~ti!1K! _~;S_ ~ar..c:h...,iELlJ.ndeIy,a Y4 both 
observational and theoreticaL Progress during the past few years has been 
impressive. partially because of modern se,D,~. ors and electronic.techniques ", 

... -r-' ...... -.-"'-.~ •• '"' 

Astronomers are most anxious to make more and more precise observations 
_-~?O;'~-,-R'~p~ated -pfeas ,;were inade fO;--!n~r~' flight 'opp;~tu~ities on ai;planes :. ~ 
'-b~ii~;ns, rockets a~d unmanned satellit~--;~-';ith-';hort implementatiop. ti~es~. 

Very obviously, ash onomy is prese~tly _~~~E~ti!,~. 'p4~~e .. with many ~-~:;; 'Tdeas 
and theories being proposed, and astronomers are ~p'Cl:~~_~E.t_t9,_ s~e the new, 
thoughts proven or dis proven. Observations involving UV, X-rays, gamma,rays, 

• and 'cosmic rays rank high on the list of urgent obs erv~'tio~s, but studies in the 
infrared '~nd radio frequen~y regions are gaining quickly in importance. In all 
observations, high spectral and high spatial resolutions are of great significance, 
except for early survey-type observations which will map the sources of radia
tions according to location and brightness, and which require large and heavy, 
but relatively uns ophisticated instrumentation. 

The star performer, of the symposium was OAO II. Kupperian (Scientific 
Project-r)i~e~'tor, GSFC), Pu;~ell (J?roj~ct Ma~age;', GSFC), Code (PI, U. of 
Wisconsin), and Davis (PI, Smithsonian Astrophysical Observatory, SAO) gave 
reports. Although scientific obs ervations have not been evaluated to any great 

l
. extent, general results can be indicated: The distribution of UV stars is different 
} from that assumed so far; hot stars are hotter than previously believed; ,they lo~e 
{ energy at a higher rate, and their lives a're shorterj and there is less interstellar 
trinalter than previously anticipated. I~h~s e , results __ s.:UPP()T~ ~,~~.~',?ig. ~ang" _t~eory, 
If i~ contrast t~ the steady state theory. ~r. Code stated that "~_::..u~ts_ c;>f _~A9.. .!!. 

\. ~~ __ ~c:~e .~n 1~P~.sto..J}_a.1Lpha~ e.s ,._<?~_ op!lca~~. ~~!.: ,o~~m~<1 
Three of the four SAO instruments, and practically all of the U. of Wiscons in 

instruments, are working well. Pointing accuracy, designed for 1 arc minute, 
has been one-half arc minute so far. There is a strong desire among astrono
mers to continue the line.of automated,'~ O-KO:fype~ast~;~~·~y"·s'a'!.~giie-s l:~p~ssrbly 

"'to include eventually diffraction-limited 3 m (120") ,t'~iescope;" The sympo~i;~-
i'llcluded field trips to Ha1eakala on ,Maui (1 0025 ft~ '> v,;ith obs ~;vatories of SAO, 
U. of Il1i~-ois~- 'a~d - l(-'Lof H~~aii, ;nd -to~ Mauna Kea on Hawaii (13800 ft.) with 

,observatories of U. ·. of Hawaii. ~I.!5f o{NASA- {S8" 'mir'r 'or: -'nor~yeT-Co'iniiletecl) :--* 
~"'--I had many opportunities to ta1k ~ith"~~t';~orne-r's"dur[ng .. t11e-·syrnpc;sTum.·'a·nd 

the field trips, and I realized again that a very urgent need exists for closer 
contacts between astronomers and the manned spa'ce flight p~ogram. V 



NOTES 4/7/69 DECKER 

, LUNAR PROGRAM - Reference: Your comments on NOTES 3/24/69 DECKER. 
Youasi(ed if a temporary lunar base us illg the S- lV13 "Wet Workshop" was ~ 

.' . - --', . 

included in the lunar basing studiqs . Yes - Den Milwitzl.-y has information on 
---~ -- -.....--.... 
the S- IVB "\Vet vVorkshop" approaches to lunar temporary b.:1ses and its use in 
an evolutioriary program. In fact, he included material c11arts on the McDonnell! 
Douglas" Lunar Application of a Spe nt S- lVB Stage (LASS) and Lunar Application 

'Ora SIJent S~IVB Stage in Orbit (LASSO) concepts in data given to STAC on 
March 23, 1969. 

Several MSFC personnel, including myself, attended a dry run of the final 
presentation on the Lunar Planning Study at MSC on Tuesday, April 1, 1969. 

Indications. are that MSC' s prese~..!ion to t];~~ tv~~. agem~~?~Hlcl1_~p!.n §j !!;!\t r11"- / 
.. wiP ,§.dv~~D:_qCl~RV' 2)n..,t1.2e l£~2TE~~~~1~CU~1}s:S.t9.n,,,"ODt~on,:. You ~/,jll ,': . 

will be further apprjsed of the results oI this meeting and a subsequent meeting .a 
(Friday, April 4) at MSC,dl1Ting our dry run to you on Monday, April 7. V / 





GEORGE C. MARSHALL SPACE FLIGHT CENTER 

Memorandum 

HUNTSVILLE , ALABAMA ~S 

~ 
TO Dr. von Braun, DIR DATE APR 2 1 1969 

FROM Director, Administration & Technical Services 

SUBJECT Your comments to my Notes of 4/14/69 concerning GAO 
Audits - Defective Pricing (attached) 

Ordinarily, the GAO provides an audit report to NASA, to which the 
Agency must formally respond. Such reports are usually not preceded --by any formal discus sion of specific findings between the GAO and the 
Agency. 

In the case of the Defective Pricing Audit on the NAR F-l Engine Contract, 
however, the GAO has asked that the local auditors prepare a "discussion 
paper" which will outline the findings for mutual discussion of GAO and 
MSFC before the GAO report is finalized. 

l Enc: 
a/s 

MSFC - Form 488 (August 1960) 

David H. Newby 
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4/14/69 - NOTES NEWBY 

AWARDS: 

Some 15 checks and letters were received from the Inventions 
~ -

and Contributions Board. representing awards based upon the publication of 
severaI'. N_ASA Tech Briefs of MSFC innovations . The checks and letters were 
refer~ed ~6 Leroy Aderholt of the Incentive Awards Office for distribution. ~ 

R&D PROGRAM AUTHORITY - 1966: 

As oJ January 31, 1969, FY 1966 program authority expired for 
obligational purposes . Headquarters requested during the week. a report 
f or current unobligated balances with the intent of withdrawing such balances . 
Of, the $1,561, 000 , 000 received (peak year for MSFC R&D programs), only 
$183, 000 was currently unobligated" this being primarily due to obligational 
adjustments associated with contract closeouts. v ---
GAO AUDITS - DEFECTIVE PRICING: 

We have been informally notified that ,GAO/ A.tlanta is applying 

.... pressul': .to local GAO auditors .~~_t._~:l~~s.~?,~::'.J?~ on ~heir allege~. 
aef(~ctive pricing by NAR on the F-1 contract... __ " ~ . (/ 

... ),. ~ .. ~ :::; ~ f 

'PRE-RETIREMENT SEMINAR: M(j J;;;jj;j~1 ';o 
I • ...... -- ...... 

Approximately 140 employees attended one or more of the ses Slons 
of a Pre-retireme nt Sem.inar accon1panied by 25 wives or husbands of employees . 
Most cornments received fron'l participants were ~_or~?!~. ,V.,.l/ 

HIRING AUTHORITY: 

'., A teletype was rec;eived from Headquarters~Jr~ezing ~ll hiring of , 
, permanent employees in OMSF. Marshall's two commitments for PhD's will 
. ''''-, I ' - . ' - -.. - -

probably b , ~ffected by. the freeze action . V . 

~ ('. , 
~f v.« ;~o.:I-'r'~ i~ '): ' 

V v~ I , I at-:..r; :: 

. . 



NOTES -.± / 14/69 BALCH 

:z 
, 

S-ll-~ - All prc:pa:::-at1ons aj-C on schedulc for sliipcJ.lent to KSC on 4/ 15/69. V 
S-J.I:8 - Stage Vias succ(;ssfuJly st.:ttic fired .. ?!.:- 4/8./69 as planned '\.vith eal-ly 

~, ccnter ei1gine cut-off to elimina te till"! low frequency oscination of the stage 
that has been occu::'ring toward thc end of it.s b'"un. Analysis of the results 
of the ' static firing ir:dicate s that the o_?~illation proolcm was elirninc.ted ,a.nd 
that the (-~~_t_e_I- _ engiEe wa,s not, av,rnaged by the test. V " 

S-II-9 -: Stage a.rl·ived at lVITIi' 0:1 4/10/69 and was installed in the A-I Test 
StancTort 4/ Ili69.'/ 

t 

S-IC-IO - An work is on schec~t11~ for static firing ~11 _4/16/69, as previously -----
scheduled.\,. -

B01vL!~'X -' lr:.stallatioi:., and checkout of ~be Signal C O!.lditioning cmJ F.ecol'ciing 
Devic-e-S- have bel2n cGrr,pl<.~ted Gn the ships !'Rainier 'r, ''l")i SCOVE'l'el' I f , "Mt. IvEtchell II J 

and :'Ocean 'ograpner', II Sea trials on the first t\,JO c.i these ships have been 
cornpleted and will be cornph: ted Gn the: othel' two t!:.:s week. The "D.i.scov(:_L- el':1 

r depa,rted Gulfport this lYl01-ning for 1-Jiam.i 2,nd will·proceed horn therE; to tho:; 
B00ilEX operations area on 4/23/69. The lII3c.ir:.ier:r is schr::duled to depc'..I'l 
Gulfport tode:.. y for Ba:rb~dos. The '~qce~no gl'aphe]';' and the "l\1t. l.1itche 11" 
are sChedule;d _to depa.:!'t £01' Bal'bados on 4/22/69 and 4/2.3/69, respectively. '.,// 

Edgewood Arsenal Project - The fil-St shipment of PY1-otechnics has arrived at 
MTF. The first live testing will 'begin this weE:k. '/ 

Public Affair s - On Wedne sda y evening, 4/9/69,._ T. ?,_tte!) de d a dinne l' a.t the 
_Gulfport Yacht Club honoring government agencies 2,nc1 the ships' cr ews 

, _participating in the BOlvlEX Project. The dinnE:::' \V2.S sponsored by the CUlfpOl·t 
Cha'Dlber o£ COt:lm.erce and the Port of Gulfport. O the r attendee s included 

U. S. Repr e senta tive Willim.a Colene r, Mis sis sippi Fifth C ongTt:! 5 sianal Dis trict, 
and Beal' Adm.iral D on.A. Jones, Director, U. S. Coast and G eode tic Survey, ' 
Rockville, Maryland, who spoke briefly to the group. I also spoke to the group 
thanking the city cmd Port of Gulfport for their support in the project and their 
ho 5 pitality. 'v-

On Thursday, 4/10/69. I attended the State of :tvf.ississippi's Conference of 
Mal'ine S.::ience s in Jacks on , 1-.. lis sis sippi. The conicrence was called by 
Governor John Bell Willi2.!ns and sponsored by the !\fississlppi Agricultural 
and Industrial Bocu~d. ~ 



NOTES 4/14/69 BECKER 

LUNAR ROVING VEHICLE 

The Lunar Roving Vehicle Contractor Orientation Meeting with Bendix and 
GrLlnlman will be hel.d at MSFC the ~eek of April 21, 1969.. V ' 

Data was ~urnishec1 to NASA Headquarters, 1\1AL, regarding the status of the 
Lunar Roving Vehicle technology on April 7, 1969. NIr . Milwitzky was briefed 
on the data furnished. This data is part of a presentation to be given to the 
Lunar Mission Planetary Board by Mr. !v1i1witzky on April 11, 1969.~ 



\ 

NOTES -1/14/69 BELEW 

A T1v1 IvlEETE~G ON BA LL BHOTIISHS QUALIT'! SUR VEY: A m e eting 
r;"~hcld Apri~;llviSFC, to discuss 'the --disc;e panci-~-;-remail~ing 
horn the quality sur\rey conducted August 5-8, 1968, by QUAL. Thirteen 
of the 14 discrepancies were resolved at this nlcc-:ting wiLhout cost impact. 
It appears that the remaining iter:n, can be resolved with only n1inor cost 
im.pact. ', ./ 
§j\TUH N I, ·WCRKSHOP: McDonnell Doug12.s Astronautics Company
Western Division, has brought the 2.12 stage (1st 'vVorkshop) out of 
st()ra.gc, and it is in the ~p-;'ocess of disassernbly. The renlOval of th'e 

J-2 engine was cODlpleted on April 9.v ......... -
!vfA_RTII~ C9~TI?:A eT: Change orders were processed thi.s past \vce'i< 
to reduc e the scope of the Martin Contract by an estimated $10. Olvi. This 
is the action resulting frorn the guidclinc that the ~a lue of the negotiated 
,lvfartin Contract ($ 98 . 2:t\1 - $89. 9lvJ }~ay10ad Inte gration ; $8 . 3.h1 ATM 
-Corlt rol & Dis p1ays) is the tnaxirnum availa hIe funding through runout. 
- this $lO:OM \vill bc reser~e'd fo~ ~hc:,. nge-s· lil '-the"'fo·l'1n of progi'an~ crit-iced 

ikrns not yet conlpletely identified. \,/ 

_CC2..0J:r~,~~~~_N-:>-_~~ION:. A meeting was heJd April la, with representatives 
ironl A.AP, eSE, and SSL to discuss progress of contamination activities. 
An action was taken by CSE and SSL to prepare a \vorking group charter 
and contamination control plan for the entire AAP cluster, and CSE is 
to prepare a rnilcstone chart of the contamination working groups out
puts. 'v-/-

LM-~~~.SgNTRi\ CT ~!> CT_E~NDI~~~ 1'v,lE_ETI~G~: Three days of meetings 
were held with Grunlman last wee::: to review their cost proposal , cost 
recluction s , and the detailed scope of work for tne -LM -A Contrac t. l,Ne 
plan to proceed with the prenegotiation coafcrences (April 17 at Head
qua rte r s and subs eq \Jently to dcfiniti~~e the Livl-A Contra ct . l../ 

A£O~:~9 LM-2, STATU~~ An operator error on the A pallo LM-2 vehicle 
(one LJ'Il to b e assigned to AAP:-' hut now being u'sed ·for Apollo tests at 

"--. _ --_ • ' 1- ". 

!vIS C) cansec1 the lo ss of two RCS tanl;:s during de-tan:'dng at :t\iSC. A 
__ . """"1'-" ":- r.; _ ",~.\..,--..,.. ....... '~.~ ....... _ Y'..... .\,-:-.... :, .. ~.~ ....... __ .. . f"'··_~:'""-h...;r~.;._:..'.-, ~ ._... • ~ ~_ 0 •• : ' ~'" , ";'_" ' ,;"-; .. ... ~, ' ...... '~ ••• u ; ~ .... ' ..... _,... ' .... ". ~ 

VaCUUD.l line WCiS acciclentally connected to the RCS propellant syst epl. J 

causJng both of the Moc1ule , r.'B" tan:':-.s to coll::;t;)se. 'rhis incident resntte_d._ 
~-- . ".'_" ........ .. __ ~.,:J._ ..•• ..-,_ .... _ ... .... N.''''''''- - ,."",, ... -~ ___ -r 
jn the loss of part of the . harclvy'o,re resources we \-vere depending on for 

the AAP ancf~v~ n-l3.Y have to buy additional Apollo .-s:omn~on items to 
_ replace these tanks. 
-.- - V · 



NOTES -1-14- 69 BROWN 

F -- l ENGINE. - Mockup engllle Flvl-l05 (a hard mockup) has been 
d~~l;;~iiIec.1 anctshipp;d to tL2 Paris Air ShO\v . The engine is 

"~expected to r 'eturn to lvISFC in late June for installation in the - ., 

._::_l~.~:n:~a Space anc:1 Rocket Center. V ·' 
J -2 ENGINE - To evaluate the reduction in centcl' beam oscilla tions 
on the S-llstage, the ._center engine was cutoff 87 seconcls pI'ior to 

.', the cutoff of .outboar d engines during the S- II - 8 acc epta nc e te s t on 
April 8.: · 1969 .. r\. \vater spray system \\"as used to prevent damage 
to the c ente r engine from. radia lion. A P8S t- tcs t review of tht;; tes t 
data has shown no cngine damage horn heating or vib;ration in the 

....... --.-
unfil1ed~ unpre s s uri zed s La t e. This . solution to Lhe os cilIa bon . 
problem is acceptable ironi an engine viewp81 nt . \ .... -. 



.-

CONSTAN 4-1'1-69 

Nothing of special signiiicance. 



1'1' li l
\ 

II!! 
i1 : 

NOT ES 4-14-69 Downey 

12, 
o '-- .-' -4 );r -

ii; 
Ii I 1. 
il l ir.dicated that the planning in the op~:ical stellar astronorny progTam 

ASTRONOMY PLANNING: I r eported O!l ASTRA last week and 

! is very fluir.~. My~ntry in the Notes of 4-7 - 6CJ is now out of date,- -

, :1 
" 

:0 

'I 

! c.t least for the rnOlnent. In connection with the astronomy planning 
activity of the PSG, Dr. Stuhlinger has been asked to submit plans 
for two optical astronomy programs, each having the i 20" diffraction 
limited telescope as an end objective. One approach is referred to 
as the I!boldl! program and involves a relatIvely early flight hardwar'e 
commitment ,to build a 120" diffraction limited t~l~scope '-:f~o~ fiight ' -~ 
in 19 80 . The other, ~ore conservative program approa ch includes 
an intermediate flight, primarily for technology purposes, of a 120" 
non-diffraction lirnited system i n 1976 or 1977. The rnann~·d v s: ~ 

I I 

, ; 1 

I 
! , 

, i 

I 
I I 

I 
-un~anned issue has ::ot been highlighted in the instructions to Dr. 
Stuhlinger . My office is preparing the required material. ,~-" 

2. SPACE lvU'~NUFACTURING AND TECHNOLOGY: EXPERIMENTS: 
9ther Centers and various Headquarters groups are indicating an 
i n creased interest and activity in space manufacturing and technology 

I" - 0 - 0 

, ; c experiments for the Spac e Station. We must relnain active or we will be 
, i n danger of losing our present Center advantage in spa ce rnanufacturing, 

which has resulted from the early initiative taken by ME Laboratory~ I 

: think ,we need to b:roaden our space manufa cturing approach to include 0 ~l i],;:. ~ 
: some fundamental i l!vestigations) as well as the manufacturing develop- I 0 ~ ~~ • 

:-ment experirne:nts--;'in order to be in, tune witli-pr es ent thinking in . . ,...J~) 
k .fJ~adquarters. \tDr . Siebel and I are involved in discussions on this 
! matte:r, and "r feel sure w e can develop an approach which will be 
i bG~h practical and appealing to Headquarters. '!f am also in contc:.~t 
I with Dr. Bill Johnson's office regarding this area of activity.V~" 

I 

Agree. B



NOTES 4/14/69 ' FOSTER 
,. 

I 

I \ 
-U 1)1.{'" 

MANPOWER PLANNING - During the review of our recent MSF Work Package 
(TWP) 69-1 submission with Center management, it was requested that a ,more 

._ meaningful approach for manpower planning be utilized. The present TWP 
system required a large volume of manpower data based on one program option. 
The _suggested app'r-oach was to consider various program co;;tingencies I but 
to d.evelop the manpower data JIl less detail. This approach would provide 
Center management with a bette~ in-~ight into the various alternatives for 

'utilizing our manpower than the present TWP system. ~~-
- . 

APPOINTEE FOR ASSISTANT SECRETARY OF AIR FORCE FOR R&D - We have been 
informed that Mr. G. L. Hansen, formerly Director, Launch Vehicle Programs I 

General Dynamics/Convair, has been appointed as Assistant Secretary of Air 
' Force for Research and Development. . - . -~"-"-~"-"- ' .. 
r~· .... , ---r-;..,.,.-"-- ~- - . --.-~ --- -. :;'-..r:.,J~ 

As Director of Launch Vehicle Programs at GD/C, he was i~ charge of all space 
activities including the SLV (Atlas Space Vehicle) Atlas ElF, and Centaur._ . . , 

)'PHASING DOWN II STUDY - As you know, we are confronted with a reduction 
in workload at our prime contractors I plants. We are also concerned with 
reducing the cost of Saturn vehicles and yet maintain a ~eliable vehicle. In 
an -effort to gain insight into this problem, representatives of this office 

.visited General Dynamics/Convair to lear~""of their"'experlences' over-the ' past .. -.'- ..,.~ ... ...-:.-' ·._10 ... _ ... ..,. ___ - ..... .,... ....... '-- ~ .. .... -. ~ _.... , .. 
10 years. 

\I~ .",,-~ 

-.- , .- -

~--'t>.t-_ 
- .- '.-, ,'-

,GD/C has had large reductions of pers~nnel and major reorganizations,' ye ~') 
,have maintained the key skills to successfully support their programs. They 
have reduced their workforce from a peak of over 30,000 people (1961) to a 
present strength of slightly over 13,000. _ 

We plan to prepare a report outlining the GD/C experience I specifically 
regarding their engineering manpower, organizational structure, and workload 
~types and number of programs) over time V~-

f\ 
\' I;' '""" '- " " .. 
~. : . 

( . 
i . , f.: f 

Good idea! B



NOTES 4/14/69 GEISSLER 

1. p-II Lp£gitudin~1.9scillatio~: Our simulation of the longitudinal 
oscillation anomaly observed on AS-503 and AS-504 h as <~rogressed to the point 
where 'we are confident that the results basically explain these flight conditions. 
The conclusions are: (1) The onset -or' the instability and damping of the ' 
oscillation is of a .lineal' nature , _ created by the LOX suction line and the ,-

. ~rossbeam LOX bulkhead structural mode; (2) the limit cycle a.nd other non- / / 
linear b ehavior characteristics are caused by the nonlinearity associate~~ 

.with bubbles at the, pump inlet; and (3) the difference between oscilla~ions on 
AS-501, AS-503, and AS~504 can tentatively be explained in terms of ~anges in 

=-:,structures mode frequencies ~ NPSH. and other operating conditions. V vTe under
stand that N .A.A. presented to you the same general results as ours, using 
a slightly different model and including the same nonlinear bubble compliance. 
We have been in contact with N.A.A. since our presentation at the AS-504 Flight 
Review, at which \-le postulated the existence of the nonlinear bubble in the 
lox line. rIe are to meet \T1th N .A.A. this weekend to compare our results. 
We are presently using this model to study the effects of early center engine ~ 
cutoff for AS-505. Preliminary results of this study are expected next week. I/~ 
2. lntegra,l. Launer and He-entry Vehi£l.£.: The _reusable space shuttle is ne~~~e: 
an airplane nor a conventional leQ~ch vehicle. Whereas a ircraft are normally 
fImm with ~tatic stability and aerodynamic control s~f~ces, the l aUnch 
phase of the shuttle will be flo-.m unstable and cont rolled with the propulsion , 
engines, as in space vehicles. The 2::~gh degree of geometric asymmetry _ 
introduces radically different aerodynamic. structural, and control charac
teristics, {n'· pitch and ya',! . This also leads to strong cross-coupling effects. 
Consequently, Qur Aerophysics Division is already involved in a desi gn program, 
both analytical and experimental. This is a cooperative effort with the prime_ 
contractors , PD, and the Space ~nuttle Task Team, to generate aerodynamic loads 
and forces, thermodynamic properties, acoustics, and aeroelastic aerodynamic _. -
effects. The contractor 's experimenta~ wind tunnel programs are being 
supplemented ",ith in-house work in our 14-inch tunnel, particularly emphasizing 
tank loads at present , in order to establish confidence in mass fract ion 

_pr~dictions . Slender, lifting, re-entry bodies have 15een ~ deve-loped by'Lal1g1ey, 
_. Ames, Ed\-tards, the Aerospace Industry, and the Air Force. Al though so far 
we have not follmled closely all technical areas of reentry vehicle design, 
we believe to be well oualified to accent a strong role in the development of a 
~2~d·-c6n-cept, which m~ets the multiple~ requireme~ts imposed by- th~ o~erall system ..... V 
3. Nationa l Science Foundation Seminar for OutstandinlZ HiFb School Hath and 
Science Student.e.: In cooperation with Public Affairs Offfce, Mr. Jerome R;;dus 
of our Astrodynamics and Guidance Theory Division _gave a presentation entitled 

. "Math and Space" to a group of outstanding high schJlol ma.th and science stUdents 
from the Memphis t Tennessee area. This affair, sponsored by the National' 
Science Foundation , is for the purpose of acquainting outstanding students 
with -specific tasks being performed in various technical fields, the aim being 
to encourage their entry into these fields. Mr. Redus's presentation aroused 
a high level or interest among the students. V --

- Ii. Lun~r Surra.2.!:.lLo~pv:a.nh : The Lunar Surface Model lvlonograph, which originated 
in our Aerospace Envirorum:mt Divis ion for OART' s Space Veh icle Design Criteria 
Office, has been finalized and will be submitted to OART. This publication 
is one of a series of 29 -monographs in the areas of environment, structures, 
guidance and control, and propulsion, ,-,hieh are to be publ.ished as NASA special 
publications. \ ... /· #--£ 



NOTES 4-11.-69 GOERNER 

PERSONNEL: On March 27) 1969) ,Horst F . Thomae ~'las a\-Jarded his Doctorate 
...j.E.. _A~Fospc:tce S.ciences by the University of Berlin, - Berll_~-; _ ·Ger-;;any. ---'-- -'

Dr. Thomae has returned from Berlin, and will assume"-his ne\-,l duties as 
CTiief " o-{ -thePerf?rmance and Flight- Nechanics Divis ion, Preliminary 
Design Office. !/ 

Ed Buckbee
Translation
Congratulations! B
[re Horst Thomae receiving Doctorate in Aerospace Sciences]



NOTES 4-14-69 GRAU 

1~ SATURN V CONT.AMINATION INVESTIGATION: This Laboratory's 
investigation of contamination problems associated with the 
various Saturn stages has led to the conclusion that the ba_§..ic 
requirements and specifications are adequate. In most cases, 

'ihe c~~_tamination problems appear to result fro'm inadequate 
implementation of specifications and procedures after final 

"' c1eantng, during such operations as assembly, testing, system 
repair, and modification kit installations. A plan of attack 
has been formulated which includes an on-site evaluation of 
each stage contractor's general awareness in this area; eval
uation of his procedure and specification implementation 
during scheduled and unscheduled operations; establishment 

. of a contamination surveillance team at each site. consisting 
of one member from NASA, the contractor, an~ the resident 
government inspection agency; establishment of an S&E-QUAL 
team to be technically cognizant, interface with the on-site 
team and assist in on-site evaluations; and appointment of a 
representative in each stage office to expedite corrective 
action as recommended by the S&E-QUAL and on-site teams. The 
plan has been forwarded to Dr. Farish's office for coordination 
with Program Management. ~-

2. SA-50S CERTIFlfATE OF COMPONENT QUALIFICATION STATUS: 

Stage Required Signed Open 

IU 72 72 0 . 
S-IVB 215 214 1 
S-11 303 303 0 
S-IC 143 143 0 

The remaining open item will be completed and signed off 
prior to launch. \r"#" ~ 



NOTES HAEUSSERMANN 4/14/69 
1? , ~ __ 

--i~~~ , ..... ,. , 
, ,'" 

1. In~House Testing:- A ~ta_n was presented to S&E management on April 4 which 
recommended stotic firing the OWS stages und performing AAP-2 integrated testing. 

oT-:-MSFC • This pion wos adopted for recommendation by Program Management and 
was" discussed at the Man~g~ment Counci I Meeting April 10. The result is that MSFC 
needs to be ready for a briefing to Headquarters in 60 days. The briefing should cover 
"how MSFC would conduct the testing and the impacts of doing it at KSC or other sites '- ..' _ c-. _ _ .. __ _ _ ~ , __ . __ _ '10 

prior to del ivery atRSC. We intend " to get together .with Mr. Kroeger this week to 
assign the action items for preparation of this Headquarters briefing. I..r--
2. CSE Move to Temporary Quarters: In order to become operational at the earliest / " 
possibl e date by being physically located together ~ w.~_ bave ,agreed to take temp'0l..9CY~ 
quarters in Bldg. 4666 (Test Laboratory). It appears that this wi II be a satisfactory 

- arrangement until space can be made avai I able in Bldg. 4610 (Astronauti cs Laboratory). 
Assuming adequate telephone SUppOit, the 4666 area should be ava ilable for occupancy 
by Apiil 28. ' 

\,/"" 



NOTES 4/14/69 HEiMBURG 

I. 5-11 STAGE AFT LOX BULKHEAD MODAL TEST The _aft lox bulkhead modal test 
. (Phase, I) \-'Jas comp 1 eted 4/8/69. The obj ect i ve was to determ i ne the ax i sym
metric modes of 'the bu'lkhead as a function of propellant levels that existed 
on -504 during longitudinal oscillation. Tests were made at 10 levels with 
fo~r at the level corresponding to that at the start of the oscillation pe
riod.- Dwell tests were run at each predominant r.\Ode between five and 50 cps. 
Thirty-two dat~ channels were recorded on oscillograph thus giving us a head 
start on analysis pending receipt of compute r data expected to be available 
on 4121/69 . . The test stand is being prepared for Phase II testing (Cor.l bine~' 
Center Engine/Thrust Structure/Aft Lox Bulkhead) due to begin on 6/1/69. ~ 
2. S-J [-8 STATIC FIRING . ~~I 1-8 static firing with early center engine cut
off was successfully completed 4/8/69 ': Initial visual inspection of '§ll_gj.D.e -· 
reveals no da(llp ge. Temperatu res on ' outboard engines and center engine, 
after ce"i1ter ' eng i ne cutoff, did not exceed 70 0 F and OOF, res pect i ve I y, 
during rern.ainder of the burn. Prelir;tinary review of data indicates that the 
17 - 18 Hertz oscillation was recfuEe-d' byorie order- of-r.1agnitude over similar~ 
data on $-11-7. A ~~cood static firing will not be necessary and stage will 
be removed from test stand .V·· ~.-- --- -..... , 
3. S-I I CENTER ENGlNE ANOMA~Y INVEST IGATION Testing of the center engine 
lox feedl ine to' determine-the .(esonant frequencies has been completed. The 
resonant frequency varied from 17.5 to · 24 Hz depending upon turbopump ope~ 

·"'rat u;g' c~6riditions. · The freque ncy was found to Ll}crease with in(:reasing lox 
pump inlet pressure and decreasing mixture ratio: At S-I I anoMaly inlet 

~" pressu're and mixture"-ratio conditions the I ine frequency was found to be 24 
Hz. The test stand was changed over to the outboard lox suction duct for 
one static and four dynamic pulse tests on this config uration. \ 
4. AAP LUNAR MODULE (LM-A) UMB I Ll CAL HAND_L I NG GrumMan Aircraft Eng i neer i ng 
Corporation (GAEC) presented recommendat ions on 4/8/69 for tests at MSFC to 
determine feasibil ity of stowing and handl ing Extra Vehicular Activity (EVA) . 
Umbilicals : Two stowage locations ~nd crew me~ber orientation for handl ing 
will be evaluated. GAEC will provide spherical u~btl ical containers for use 
in the test program . • A sJgnificant interface problem exists with MSC as 

_ ~hey are to supply the L:m~ ilicals. To the best qt .g~r ,l<nowledge,. __ Cl . __ ~~nt!act 
between MSC and a suppi ier --does not exTst:v ·· -- -.~~ 

--'5--:'~-- SATURN ' -WORKSHOP As a result of ' our -disapproval of 21 drawings (of a 
, to,taL . .of 215 drawings) for Saturn I Worksnop hardware due to the use of r . _.--. 

· ;..sJ.res~ c:C?rrosion susc.eptible alloys, a meeting was held wit!1 MOAC personnel 
to resolve the problems. Ch~nges were made in seve ral components and MDAC 
wiTI provide additional data to substantiate the use of these alloys in the 
remaining components. We received excellent su pport from Bill Simmons and 
his people and, apparently, got the attentionof the MDAC person nel",V ' 
6. GENERAL Mr. John Adm ire, or~Lj7" S E7ti'cTur~es~'Dr\" i ~ (on :~"re~~e~ t 'l y comp 1 et ed 
his oral examination of his dissertation paper entitled, "Non-l inear Fluid 
Oscillations in a Partially Filled Axisymmetric Contairier of General Shape," 
at the university of Alabama. Mr. Admire will receive his doctoral degree 
in Engineering Mechanics on June I. 1969. ,~-• ~..,.,> 



NOTES 4/14/69 HELLER 

10 Real Time Sola r Magne tograph (RT ~I): On April 9/10 I went with 
several members of SSL and Dr. Brueckner of NRL to a contract review 
at Electro-Mechanical Research, Inc. (EMR) in Sarasota, Florida of 
the electronics package of the RTSM. I was well impressed with the 
work at EMR in connect ion with the Uvicon picture tube system flown 
successfully on OAO II and with the SEC (secondary electron conduction) 
tube system being prepared for the OSO H flight. The experience with 
the other systems will be helpful for our RTSM which uses also an SEC 
tube. The electronics package is due for delivery in August or September 
1969 0 

The RTSM is one of SSL's most promising solar astronomy projects. 
It is 'i~ direct support of Apollo for solar flare prediction and of 

.... , -. . '" 
ATM fOr prediction of the expected strength and location of anticipated 

-~~~~res. ESSA has requested to obtain our results as soon as we start 
operating. Since all phenomena of the active sun are connected with 
magne tic fields, our Real Time Solar Magnetograph 'is expected to con-
tribute to the explanation of many solar phenomena o Our results will 
be of value to the scientific evaluation of the ATM experiments o The 
fact that it is a joint MSFC/NRL scientific project is based on the 
desire of the PI of NRL to utilize the results for the scientific 
evaluation of the AT}1 UV and XUV experiments. A similar desire has 
been expressed by other PI's. All aspects of the RTSM proceed quite 
well: The con.struction work by 'Maintenance' on the Tower is near 
completion, and the telescope dome and the 30 cm telescope are mounted 
on the tower. A 30 cm prefilter fo'r rejection of. all solar radiation 
with the exception of a 300 X bandpass is on order ~this is the largest 
filter of its kind ever built); a hydrogen-alpha telescope from Spectro-
lab has just arrived and it will be mounted on and aligned with the 30 cm 
telescope; the video and audio communications system between Comp, SSL 
(4481 and 4331), the Tower and the Communications Building are being 
installed; the Zeiss 0.15 ~ birefringent filter is on hand and has been 
checked out by detailed measurements~ at Kitt Peak (this is the only filter 
of its kind in existence); the specialized optics with the magnetic analyzers 
is being built at NRL; and the contract for the electronics (239K) is in 
effect between NRL and EMR (the review at EMR was in connection with this). 
The Computation Laboratory is well On the way inQdeveloping the needed hard
ware and software ,for data reduction. The UNIVAC 1108 will be utilized for 
this project in a rather complicated manner; however, all interfaces appear 
to be.· developing very satisfactorily. Dr. Mona Hagyard (SSL) has applied 

,and obtained approval for one week's observation at Kitt peak in JulY .. l969. 
The results of these measurements are required to firm up our theory and 
the software program to be used for the data evaluation. Dr. Hagyard's 
previous presentation of a paper (jointly with Dr. Brueckner) at the Solar 
Physics Meeting of the American Astronomical Society in Pasadena on February 
18, 1969 was ,,,ell received and is a good start for our adventure in solar 
astronomy with hopefully many future publications. v --

1.}, ; f' ,>" 
( ( '. ~ p." ~ ' .. ~ ",;, ,:, ,' ~ 1"", ~ ;'.4..j f.. ,..~ .,. ,j..._, i,._,' 

' .. ~ \ t ~ <,!.- ~'" i L r, ~ ~ .... ",..... ,y' I ~ " . . ... f • 

~''''~ .. ''' .. '",:,: \ .. ;J I I ~ 
tf-". /' .... . ,. '." .' 'S' • -' <:. • r , ,." "'1-\J r-.. .... . " . .. ; ·\ ·; ti.('t.~ ~· J '.l,-~J\ .. \. -c:r!,..· · [. j 

. I',...; r ', 
-~ 

Ed Buckbee
Translation
Shep Please arrange a good briefing on this. Principles, design, etc. B



NOTES 4-14-69 HOELZER 

Nothing of significance to report . 



NOTES 4/14/69 Jf\MES' 

1, S-·ILOscUl~t i.on_~ The fuJ} dura~ ~ S>D. static firing of 8-11-- 8 w53- s success-: 
fully accotnplis h ed on April 8, 19G9, ' as schedul ed v.rith center engine cutoff 

, ~ . _. . 

and outboard engine cutoff occurring at 299 seconds a nd 384 seconds as plan-
.' n.ed ," 'Data revi e "v~ed thus far indicates the 18 Hertz oscillation on the center 

.--.,.."" . . 

. engine' mourit was reduced by () factor of 10 from 0.8_ G to 0.08 G, The center 
engine th~ustchamber a'pp 'e'a rs to have seen no mQre than GOoF.and inspection/ 
leak checks reveal !10 dclmage. We will cover this subject in detail at your 
Preflight Review. ,,> 

The Mini A Aft LOX Bulkhead Dynamic Test has been completed and the 
data obtained was very close to predictions, Pre paration for the other three 
phases of the Mini A and C Structures Test Program will get underway this 
\veek with beginning of testing proj e c:ted for early June. ,~ .... 
2. S-IVB Stage LH?, tow Pre ssure Feed Duct.;. ~~..sD~:::lrrs:1L_2.!~gt_~~~ ~ .... f)ot9A')!,l 

JQ~ ... <?~~l.~ ~.r::.}? elJow?oCthe .lower half: O,t,!11~ rS ::::I Yr2, _.?~?ge . LtI.2 .J~.~d ~-':l~,t a_ft 8 ~ ... ~,f1,~ 
. static firing of stage _508 .. (appro,xirna t e ly 45,,0 .. seC:Qnd~ duratiqn).. Prelimi'rV.ifY 

....."l1clJ.cat16i1's·"a r e ·' that th'e crack wa's ca~sed by" 101,''1 ' ~tr~-~s ; high cycle life. II 

~ 'Fwo other failure s in th e LH2 duct ha ve re ce nt1Y-;;~~;'l~ed~ Ol~ ' th';;-S-'iVB' ba tt i~:' 
ship stage at MSFC. One failure occurred after 22 ~O· s~,~onds of firing . and 
was a crack in the uppe r bellows of the lower half of the duct. The 9th.or 
failure is still under investigation but is believed to be a crack and it . occu~red 
after 1200 seconds of firing time. MDAC has started a redesign for the LH2 " ~.~~-... ..-;- -~''''''' ::"~, .............. .,. ~ ,--." . :. ... "... ., 

~c:Lwl}ic.ll~vyill probably include 1pul~} ple _b ~llow~.:.. The 10w~r:!).19:Jl of the LH2 
duct on S-·IVB 505 has been replaced with a new 'duct that has not been 
through a static firing in ord~rto ' re~~l\.lce the risk of a fatigue failure on the 

_ , ...... w-"" ~ ... _____ l. ... ..-.....c- ... ~_~ ... _~. _ _ ....... :. __ ...... - ._ ... _.'.. .,.'" .... Op .... .. "'~ 

~~p.ol1p 10 mis..siS'n:~ \/ / .. 
A test program IS being planned by MDAC to tes~ a LH2 duct to be~te r 

understand. the --failure mechanism and to determine the' safety margin in the 
existing design . The results of the test program v~ill support flights AS-506 
and subs until a redesigned duct is available. \.--' . 

--3: --'--Aii;llo 10 Fliqht Readin,?ss..1>9st lfRT1; ,. FRTyva~ c~mpleted successfully 
last week with only minor Launch Vehicle problems encoU:ntcred. 'V " ,- .. 
~ ___ - ..... !~--. r- . . 

4. f\S-507 Software Chang_es: General Phillips has asked to b~ briefed on 
two LVDC softvvare changes with a first effectivity of AS-50 7. He has not 
established a time yet, Our 4/1/69 notes to you covered the software change 
which will be implemented on AS-S07 to eliminate the need for navigation up
date by ground command to enable spacecraft glJida n.ce takeover for Translunar 
Injection in the event of a l/V ST-124M platform f.3.ilu!"8 . . Vie are also im
proving the way OUf software is programmed and assembled fo~ AS-507 through 
a II Modular Assemblytl concept. This concept voJ .ill reduce the time to make 
and verify late software changes. :rhe. LVDC .mernorj will be used more e.~fici

ently thereby making more of the e x i sting IVDC iTl Affiory a vailable for £utllre 
~~-a~g.~~~~. : ~> -' . ,-_. . ~- ....... ~ --_. -.--,-'--"'" . 

s. S-IC-10 Static Firin9.,;. 8-IC-IO static firing- is scheduled fOfvVednesdaYJ 
April 16, 1969, "wt/-



NOTES 4/14/69 JOHNSON 

Forecast of FY '69 Unobligated Carry-over - At the request of Mr. Paul 
Cotton in the Resources Mana gement Group of OAR T, we have reviewed 
the procurement status of the FY t 6 9 OAR T program and have advised 
him that ?y! estimated carry-over will be about $ 3. OM. In deriving the 
estimate we have attempted to arrive at realistic span times for the pro
curement actions still remaining. 

More than 50% ($1. 8M) of the carry-over will be in the Propulsion Area~ 

'-This residual is directly related to changes in direction of program plans 
and con ten t in FY '68 which delayed obligation of the r 68 authority until 
February of this year. Weare working clos ely with Del Tischler to 
define the '69 activities so as to {l} establish a good base for the research 
that will follow - - particularly, for propulsion systems for the IRLV and 
(2) smooth the concurrence cycle (D&F approval time) on procurements 
abo~e $100,000. At the present time we know of no plan to withdraw '69 
authority in this area. 

In the Advanced Research Program and the Bio-technology Program _Yle 
, have been advised of plans for minor adjustments in the 169 authority 

which would amount to withdrawals this year and re-institution in the 
FY '70 authority. Because of past experience with this type planning, 
resulting in the Center losing more authority than it recovered, we are 
attempting to defend retention of current funds on a case-by-case basis. 
We will keep YQu informed of progress. 

We are also working with the Purchasing Office, locally, on a case-by
case basis to try to make the remaining schedule as tight as possible. If 
this effort is successful, the carry-over will reduce to about $600, 000, 
almost_ all of which will be in the propulsiop. program. '/ 

Experiment Definition for Manufacturing in Space - In conferences with 
Mr. Eldon Hall and Dr. Rodney Johnson on April 10, we secured tentative 

_permission to initiate some of the more essential research in this area 
. under sponsorship of the Supporting Development Program. We plan to re

code the actions to the Experiment Definition pre:;::gram when funds becorpe 
available. Weare proceeding with this plan. If the Space Station PAD is 
signed as a result of the review with Dr. Paine Tuesday, much of the 
funding problem in this area. will be alleviated. V 



I i';' . I! i 
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NOTES 4/14/69 MOHJ.JERE 

UAH Budget: Phil Mason tells me that the g,~':.~,:r: . .r:0r.,1 s , ~~c,kage includes 
UAH as follows: 

1 969 - 7 0 - $ .. ~!.l,9)'.' ,0 ~~~~~:,...o 9.", \-
1970-71 - -- 2,242,202.00 

127,406. 00 (cond'itional appropriation) 
$4,560,641. 00 . . -_.' .. --

Clyde Reeves ~J:~ins hope that; in addition to the above, h~_~JL!:.~Eelv.~ 
$1,500, 000. 00 of ~-~~ditional appropria~ion notwithstanding the Governor IS 

somewhat lukewarm attitude sh~wn at the March 5 meeting. 
, 

I am further informed that higher education appropriationq as p'roposed 
.. ! 

by Governor Brewer represent a 16 1/2 per cent increase across the 
, .board. On top of thi;, UAH wo.~ld receive $250, 000 and the ' Colie'g~" 
of General Studies at Birmingh.am would benefit to the extent of 

- $800, 000 additional. Capital q'ut lays are provided only for certain 

junior colleges. . \ 

The most stringent budget that;' Clyde Reeves feels he can accommodate 
and s~rvi ~~ is: ' . ( 

1 969 - 7 a - ~,]} ~9v9 ;.~_O .0.0 .. QP ..... ~~ .. -.,.-' 
1970-71 - 2,000,000.00 

Small College ,Computer Net: In contemplating the third generation 
computer at Alabama A&M, the thqught occurs that this unit could 
become the nerve center of a small college network connected by 
remote stations. Athens College, Oakwood and pos sibly Florence Sta te 
II1ight be considered. Preliminar y inquiries with IBM indicate that ~ the 
idea is quite feasible and not unbearabl y expensive - -about $600 per 
month should. see the sche:ne through. Athens has already been 
approached and shows interest as does Alabama A&M. Of course, 
II1any details and, conceivably, som-e inertia need attention, but the 

proposal seems to merit the effort. It has _~,?_!}}~t;._Y~.E'y_jnt~.~~~!i.P.g 

aspects . ~p"a:r.t .fr?r;:- ~h~ ~,~?nomy angle. '\1/·"""'--
~_~ .... _ •.• _"""_ ' - .. _.,.,' .,'W"'" ".y. ~~~""""'_ '''''_'-'''''':' ~''_'_':''''' .~.!"I' 

~+, , 
~" ... 

-L. .... ) 

Ed Buckbee
Translation
I concur if'n B

Ed Buckbee
Translation
has, indeed. B



NOTES 4/14/69 MOORE 

Metaliz.ation Problem with Diode Transistor Micrologic (DTul); At the request of Quality 
Laboratory, .activi ty is be ing ini tiated by Astrioni cs in-house to analyze DTul 930, 932, 
948, 962, 950, and 951 integrated circuit flat-packs with special emphasis placed on 
metal ization. It is well k~own that the metal ization has presented :-< severe problem in the 

-pa·st. The n.:anufacturer claims to have rectified the deficiency. Considerable difficulty 
~ was experienced in removing the cap of the armaic flat-pack without damage to the device. 
Utilizing a d iamond scribing pencil and a miniature lathe, we have been able to successfully 
open the flat-packs without damage to the device. These integrated circuit types are in 
limited use in AAP hardware. Results of this analysis wil l be provided at a la ter date ~ V'.,· --- . . 

ATM Solar Cell Module Solder Joint Failure Analysis: A recent phone call from Mr. Weaver, 
S&E- DIR, has indicated a misunderstanding of the purpose and scope of I·he ATM solar cell 
module solder joint fai lure analysis. Mr. Weaver indi cate d that Mr. Gorman had reflected 
concern to Mr 0 Weidner that the problem had been overly worked and th~t" it appeared we had 
one contractor evaluating another with a third writing the report. The following point·s of 

- explanation a re offered: " 

a. There is approximate Iy $2 . 5M worth of fl ight hardware involved, thus justifying a 
thorough analysis of the problem. Y-----" 

b . S&E-QUAL-A is set up to handle such analysis through their support contractor (Spaco). 
S&E-ASTR-EPN has" no tech wri ter personnel except from the Sperry support. The hardware " 

~"f~bri cator (Spectrolab) was working to a fixed price contract and it appeared that any deep 
analysis of the problem must be accompl ished in-house (al though considerable testing was 
p::!ormed by Spectrolab at their expense). " 

c. Much of the analytical work ·was reported on by S&E-ASTR-EPN to the Solar Working 
G ro up of the Inter-Agency Advanced Power GrOl':p in the M9rch 18, 1969, meeting at NASA 
Headquar ters (OART). Among the cttendees were responsible solar power personnel from a 
number of the NASA centers, Air Force, and Navy. There was a general feeling of con
currence that solar cell solder joint problems (and cell interconnects in general) const'itute 
a major concern and deserve appropriate analysis. Several of those present have requested 
copies of the failure analysis report from S&E-ASTR-EPN. \/ ' 

The offer was extended to Mr. Weave r that S&E-ASTR-EPN would be pleased to supply any 
,additional information on this subiect "v" 

Giann ini-Vol tex: We are still experiencing difficulty in getting Giannini-Voltex up to 
speed in designing and producing a satisfac tory 10 watt VHF transmitter for ATM. An MSFC 
design review/contract negotiation team spent last week at Giannini-Voltex defining the 
design and negotiating a production con tract. We sti II have little confidence that they are 
.on top of the technical aspects and we are significantly apart on dollar agreements . We 
are closely watching the situation and a re investigating other sources of transmitters should 

such a step become necessary. I) ' _1.../: ': .-../ --:'" .Il. ,t" \~".;n " 
~~ t'-· I i1 ,.\, " ::,::~ I _.. ~"~ 'C'..-, >~ " f ,,,!!-

r) /I • I: r"I ' I . . y 
. , /'{1- t" ( L'J "J \ '"'' "/., ., ___ 
.? 0...>::.. , "" ....... ;J ' v ' . ,. "., ...... ! !< 
v i ) 

Ed Buckbee
Translation
B.M. Can I expect another letter from Gabriele Giannini? B



NOTES 4/14/69 MURPHY 

Safety Analysis Report; 

Dr. Paine, Dr. Mueller, General Phillips, Mr. Helgeson and 
Mr. Lederer met on Monday, April 7, 1969, to decide on the type 
of safety analysis reports that would be submitted to Mr. Helgeson 

_pIjor t9 ea.ch ,Apqllo flight. . Mr. ~.~'lgeson i~~i§.t~.9. that a written 
_~?.fety analysis report including an evaluation of all known risks be 
submitted to l;1im for his use in briefing Dr. Paine prior to each flight. 

~. ' , 

Mr. Leder,er , with concurrence from Dr. Mueller and General Phillips, 
~_ ............... _ '. ....:,.10 ._ 

had resisted submission of such a report. The decision was made by 
... ~ .. ., ......... - .... '. ~~e.. ... "... • .,.. :'t.."ilIS>I'~"":~--"''''.~~~.('i',-'';',''''J:'''I'.>i'~ ... ,- ",",., ; 

Dr . . Pain~ that M$!' will submit. 9: .vyritten ~is~ evaluation safety analysis 
"'j;f-.l~ ~·.:'.;....;!'.· ..... !i''V .. ,'"''J,~",.-",,:,,'''''''''fC_\,~·_').·-.'';''' "'~ .. -.. - ,... • -, ..- ..... 0 •• - '.\., •• ~ -':" ... :,~ __ , ~".,.~'." , .. -.t . . -:!'" ..... f! 

.re.Qort .. This decision will result in a substantial amount of work on ." , 
~ .•• J,....,>. .•• i;I' ~ ....... _ -

the part of the Apollo Program Office to collect and summarize the 
information, and will 9reate additional effort on the part of each Center. 
General Phillips has requested his people to compile the Apollo 10 
,Report y.dthout . G.enter participatioIl, if at all pos sible. I am sure though 
that we can expect questions on Apollo 10 and certainly muc'h more work 
on Apollo 11. 'y~, 



4/14/69 - NOTES - NEWBY 

AWARDS: 

Some 15 checks and letters were received from the Inventions .. 
and Contributions Board, representing awards based upon the publication of 

,-

severaf NASA Tech Briefs of MSFC innovations. The checks and letters were 
refer~ed ~6 Leroy Aderholt of the Incentive Awards Office for distribution. v-' 

R&D PRQGRA:tv1 AUTHORITY - 1966: 

As 0'£ January 31, 1969, FY 1966 program authority expired for 
obligational purposes. Headquarters requested during the week, a report 
for curr ent unobligated balances with the intent of withdrawing such balances. 
Of, the $1.561,000,000 received (peak year for MSFC R&D programs), only, 
$183,000 was currently unobligated,. this being primarily due to obligational 
adjustments as S ociated with contract clos eouts. V~ 

GAO AUDITS - DEFECTIVE PUICING: 

We have been i nform.ally notified that .GAOI A.:.tlanta is applying _. 

pressure to local GAO auditors ~.!~~~~_a _~~~_c~!,,~!, ~o 3::"P~~ on their al1eged ~ 
defective pricing by NAR on the F -1 contract. _--..', """J\ _ f' .! 

.;.-l ~ j .... ~ . 

\ 
PRE-RETIREMENT SEMINAR: {/; ~,' I,'" ,-':':- ;~', ,; -. LY.p.~v ,",,-,.~, . .', .:{, L'" I ' :,./ 

Approximately 140 employees attended one or more of the ses Slons 
of a Pre-retirement Seminar accornpanied by 25 wives or husbands of employees. 

Most cornments received from participants were~~.<:..::~~~: . ~ l" .. ''''/·· 

HIRING AUTHORITY: 

"'I A teletype was rec:eived from Heaclquarters .. rr~ezing all hiring of ; 
. permanent employees in OMSF. Marshall's two commitments for PhD's will 
....... -. t '. '=# 

_ probably b 1 affected by. the freeze action. V " 

l " Su ..... ~.··':~. _ /,~,/ I ') " • .... 1---- IJ , ./ h / i" .' ~'" 
,. ... 1, ~ "--"',",.- ,f 

. ' 

L, 

Ed Buckbee
Translation
Dave N. What does that mean? B

Ed Buckbee
Translation
"Subject to Dr. Paine's personal approval." B
[re hiring freeze]



NOTES 4-14-69 SIEBEL 

1. ATM Cleanroom: I was informed by phone that, on 4-11-69, Dr .~_ Paine 
_ _ .,.' _ _ .. ... _ ___ .. r · __ ~ ~-~ 

had signed off for the construction funds for the ATM cleanroom. v This 
CTeariro·om ~ill be located within -Building 475S· ~··-The cie'~-~r~o~ will have 

ver"fical laminar flow and meet the stringent environmental requirements 
for the integration of the experiments into the ATM. The cleanliness will 
be controlled to Level 100, the temperature to 70 + Sop I the relative humidity 
to 40 + 5%. The size will be 40' x 28' by 35' high, sufficient for two work - ~ . 

.. _ ~t~tions. Completion of the cleanroom is estimated for November 1969. V· __ ·-

2. WACS (Workshop Attitude Control System): The brazing of tubing for 
the prototype panel has started. Braze joints inspected by X-ray show 
satisfactory results. The total facility is not yet complete, however, it 

is sufficient to perform this initial task. \.....---

3. Medical Experiments: Bob Schwinghamer made a presentation to our 
Laboratory personnel last week showing the work to which we are committed . 

_Jor the fabrication of the se experiments. We will be working closely with 
him to integrate this workload into our plans. We are now getting into a 
position_~.? get an appreciation of the total in-house AAP workJoad and will 
be discussing the implications with Mr. Kroeger within the next week or two. '/ 

4. Consolidation of all Manufacturing into ME: I have temporarily detailed 
to my staff Pred Weckwarth, Deputy Chief of our Manufacturing Division. 
His task is to study all the facets of the consolidation and in coordination 
with the old and-new elements of ME to formulate operating methods for 
dealing with the workload, facilities ~ procedures, rpanpower, maintenance 
requirements I property accountability, warehousing I 'safety I funding, quality 
requirements, etc. Ir 
5. Retraining.; In order to adjust our skill balance we continually train or 
retrain people. At present we are trying to meet our requirements for a 
metal finisher I a painter and an electronic equipment mechanic by retraining 
people from skills where greater numbers exist. V" 



NOTES 4 /1 4 / 69 SPEER 

Baker - Nunn Pictures of AS-504: Reference Notes 3/24/69 
G ei ssler. There has been speculation by BellcornITl that Baker 
Nunn optica l tracking filITl data indicaccd a possible S-IVBS ta'g e' ... --.. '. - . . 

II explosion" occurring betwe en 12: 05 and 12:41 G round Elaps ed , 
~ . . 
. Tin": ~ (GET). J2DJlfl,l..C ~_p,:( ~.s_c~ n y_~,x~lj1.:;J~~i2 ... d OG s , .n9J",$:1-1 Q>s.1;~U)Ji.~!~ 
~s~g.~~.J)r9.al~~)~; First, th~~A-:P~,~A, sy?teITl signal was received 

up to 13:21 GE! (e:x-pected systeITl l ifetime ), ansi-, se,co~d, at the 
- los s of tclernctry signal at 12: 17 GE T (due to range) !!1.e stage 

was in a sale condition. 



J.(:\'('1 of i..::::; ~)cc:rlO i1. d.. As f:. l '<:;;l2CY, t::2 . ?:::rlo r-. :~. C0.,::.p<'_i'tn-:>nt ',T,'!, S fi],lef ',lit.h 
'h.:,1 l' t· I") ,,'[' 0 " " 1"'" t. "";-, ~ ~ t', 1'· ... C" 1"';0' r +'" '" r' 0 1 ,.." .; ..... '" n c' f,' ,. tot' ,·, IJ ?yl 0 O~C~ • ri',,_:2. t ~ ...... _ .. '_ .. s :'t'. 1.."J\",.: U. __ .. .=J_ ,. '" ... \.. ,-,, __ .. :> ,,-, . .. t _ .. •• ~ .) t..: l.J_ ......... .;:.) __ ~......._ 

h ".J ,-, ~ n t~1"" l' 0]· .... ":.'\ "'1. -,1.0- "" -""T'\ b'''+':: Y) l' 1~ ' ''' ,"'t' " ~ .)(:1 {n S .,. -. ~ Q' ~ 1:->. ~1 r:-.~' ': r,.r· £.'''1' .:. ~. ': nl'~ .. ' •. r i_".l '-' • .:J ":~< • '_ 1 - ' ) ':' ,t'- '-J- - ~"'5 ... . v __ " • ••. V,-,,_,--. _ ••. v \..~ C. __ ~_ v. _'--_ v ._ -

'-t'E'~i -Cc:::.~) ::, !· '~~ ,:C~'.t -U :',,!:]3U1:'2 Qncl sl:in i)o.:-,cl Jo~-d;;. He cC!lb'ol :'v~,~ cc.~r;2.!'t:;'E::rit .. . _. .. . -
prc:~tL~' e b~' v"t...:!!":;' r.c).!_,:: . siziI::. Ot:l1 cOl":~:·~1 ::,.tic::~ 3 o·r :.r~~;-~~ l-~oJ.c ciscl~ .~rt: c.: 
'cO <"f':·l·c-lr·-t1 t~ '- I-, A oI" _"t--"'c:'..!r c~ '-"""'''::IY"'\ ''''~:~'''l~'' C ' ) L; ..... ~"'!I. "" .. .,t~,~ ·~"""l 1:'"'\10 .. ·• "J""e ,o-:liQ' ~or _ J. _ .. _ ,- • • u <:: ••• ""_ .L '-. __ J.. ~!, '_'_ '~ ~ ' '--C ; ).,, _ _ _ -'_ ' _ .i L~_ _ -' ,J...... i_. ___ . , 

~il:t: g L'.SCS ( t'Jl' disc1: '<:':i.~:h2 :i nto .r.:i:r), but L1'':; qu.:=s tion~'.1)lc fO l ' .unl:i::e 
'f,2,SC3 (h2lit:_:rt/2.ir). E(:lit~~l o:i, 5C:'1C~2'['~ tests al'C re~: l:il'c:d to :!,.\:::1'J(;~ ttis 

\.l'nr--, .. ·t·) ;'1 ''-'r J- 'Yl '",--.,-.' o·· · .., + C· ~ .. l te,"'J.. is r·" , .... "'- "0 c,' , ..., .... -·~ ;"1 'o " r ] I , ;r.C~1 +" "" ,,1' ~ .... ' ..... :" :"",_, '-' •• -..... 1 \.. -'"'.. _'- _ _ _ '-_.V ,.;. ~ __ ,L" _ <.....~ ' Vl.\" a.. ....,l,.. c.,. .. • l".-L. .. 1.. ' • . .. r·· .... _ 1 ~ ___ • •. • "- __ , 

if neco::d, it \iiJ.l (;2 folle 'J ed by Go' nOr' t:: CU·_D le:'tc. test series in c.':~:rly 
Sti?'~,: ~~·. Use of mT o :;n hm:1cl cu'cs both C03'~ ~md ti:.:e. ~ 
3. P.S~501~ Flic'nt ~:-l::h::,. t:i.C [}: S,:;vcl'C'.l n-c',: :r~'obl(:;-;:s h E\-e ju:=;t co:.:c US ri)-

• . ~ ... __ - _~IY<r;.·r .. . • .... - LlI""""" .. ...... ::..:. ... .T"'t....-..._ . .. .. > ... ~..: .. ... "'_~ _ 

1 t ' . . , J'" 50 ' ~.. . . . J.L ' 0·'... . f .... ' a 1. \'2 -(,0 'GC) , :J ~ q l..!.l[n c CY2. _ t: .:~,,10,1. ne 1.flVO..'.. yes rellOl''CS 1"0:,1 l.,r.e 
__ cre',T _ t~ ~.:.t t1:.c-y -VT:::J.'e St.~J j ~ct{::d to ncr:,:ti'le f;' S QU2'inC s~lc/s-II se~J.~r~tion 
-in a r.lOr~ S2vcre \i8Y t1:7.n '.nelS exy eric.nccd by the Apollo 8 (l,S··503) ere.;. 
Flieht ci. .:- t3- indi c <1.t~:; the s e}nn'2.tio;l seq,lJ -::: nce ' f [> ,$ clc5\) to no,", in-9.l.. The 
F' ... l (;ne;ine th~>u.st dec::.y ":2:S ' fe.s-cer du:dnf, the lC',tcl' pm:tion of the c.ecc'J
period 0::1 AS.·~504 thC~!~ AS-503 reS it \;';;:.:; e;(rect~d to be-.. 'l'his rrt[:Y have r._O, ~'~ 
stronGly excited n 5 Hz struct'..1l·<tl mode tha.t ... -:as 1.101'.:: 'lJi.'onour.ccd on ASw'501; 

. thv,n AS~·503. A relati v,=ly st:!'OhG 10:lcitucl.inal oscilla t.ion v. 2. tho neS2.tive . 
'P~c,b~ \12.S also 'Di'-2sc:nt in the c O~_l:-,;n d nodule on f·~;-501. He aye theo:dzi~1r- · .. - . -' 

no" t'n· ... th n , -" '''' "''' '~ ~ ( ,.., 7 ~,~ , ..:l' -tn ~,' .... ·n ,:;. ~ .'"~." a- ~ ,-'l 1, 1 0 ::> , - .... '-) ;. - <.)., -," )c .. ' _""' __ c;:;. r.,J. to , ,, In .. ,lCc· •.• c, _n \...\_ co:,,,,,,!_n Ev,,'-U C 0.1 nc I ~: <... {' 

"ere the c ~~us.:; of th~.i · scnsc.ti_cns of the ere" . 'l'he o t'b:CY prob1cn involves ,.' 
sn~cul?:ti, O;t frO:;l pictu:-e~ of the S··lVE te>.ken by Bakcr-:!Iunn c C=.r:·,eras th2,t the 
-S-lVB' -l1o~~'loded " at c.bout. 13 hours and 20 minu't~s to 13 hol'.~:s and 23 ninutes .- -' - - . . 

.J.!1t~ the r.~issi.on. ~'!e , have nothing r.wre on this nmr b h't ez?ect to ' have to 
L \:o:ct: --th'is 'j:il'o"olcm also. r··>:o is vO!'k inr; to o1Jtc:dn addi tiona l Bab:~r-:;unn 

fUm to assist in this inv.::~~tiSG. tion. './..-
/:; 

.... 



NOTES 4-14-69 Stuhlinger 

1. OSSA SENIOR COUNCIL MEETING: A detailed Trip Report on this 
meeting (April 9) has be en written and distributed to Directorates, 
Laboratories and Offices. If further copies are requested, pleas e ca II 
453-3033. V'" 

2. OSSA LAUNCH VEHICLE RELIABILITY: Vince Johnson, Deputy 
Associate Administrator for Engineering in OSSA, is now activating a 
working group to determine how OSSA can achieve higher reliability in 
their launch vehicles and avoid some of the failures of the past. In very 
general term~- , ,O~SA wants to boost their success record. In the January 
OSSA Senior Council Meeting, MSFC was requested to name a member to 
this working group . . _ S&E named Jack Trott, who is very well qualified to 
lend assistance to OSSA. I gave Jack Trott's name to Vinc~ Johnson; he 
seemed very pleas ed to have such good support from MSFC. V·~'~ 

3. ASTRONOMY MISSIONS BOARD: Dr. L. Goldberg, Chairman of the 
".--. • ~ .. ::..t . .,~." - • 

Astronomy Missions Board, is plann~ngJ9 hold the Board's May meeting 
If _ _ ... • - ~ . .... ." .. .......... ~ .... ,'." - ~ 

at MSFC on Way 23 and 24. This will give MSFC an opportunity of 
. acquainting the Board with our capabilities, and it will give us an oppor
tunity of learning about the Board's plans and recommendations regarding 
astro!lomy programs. More details about the meeting and about MSFC' s 
contributions, will be reported as they develop. y"'/ 





SA URN V PROGRAM MANAGER 
.lsr~ 

MEMORANDUM 

Stres s Corrosion 

Reference your question on Grau's notes of 
4/21/69 (cy attached). 

We do not belieye it is feasible to renlove all -stress corrosion susceptible nlaterials fronl 
Saturn V. For exanlple, the 2014 alunlinunl 
used in the prinle structure of the S-11 and 
S-IVB stages is one of the nlost highly sus
ceptible nlaterials, yet it responds to careful 
treatnlent and controls, and no one reconlmends 
replacing it. I believe our pres ent policy of 
renloving all susceptible materials pos sible 
on 516 and subs without accepting undue 
technical risks or extensive requalification 
is areas onable approach. 

We plan to review the results of pres ent efforts 
to remove stress corrosion materials fronl 
516 and subs with S&E after our contractors 
complete their planning, and \yill inform you 
if agreem.ent cannot be rea hed. V 

1 Enc: 
a/s 

Lee 
June 



BALCH NOTES 4/21/69 

S-II-7 - Stage was shipped to KSC on 4/15/69, as previously planned. with a 
total of 142 ITIan-hours of transferreci work. 'V'" 

S-II-8 - Stage is in the A-2 Test Stand undergoing post-static checkout. The 
.~ .~t£i.~contractor' s work schedule is being revised to take into consideration 

the change of the on-dock KSC date to 6:... 3-0 -69. Current .Plati s-·c~TI I()r utilizir,.g 
- the additional. dwell tiITle to eliITlinate any fur the r overtime on-·this stage . . 

- (/ 

S-Il-9 - Stage is in the A-I -Test Stand undergoing pre-static checkout aI:ld 
"_ n'1od#ica.t-ions. 1JPower-up-"'-is ·-·sclTed"uled fo~ 4/22-/0""9. ;;~" - ---=--.-

S-IC-l.Q. - Stc.ge was successfully static fired on 4/16/69 as previously planned. 
LOX l.oacfing was ternlinated early bec~use of a leak in the MSE LOX hll-a :ad-

. draiIT intel'-conncct flex hose. Sufficient LOX had been loaded to allow" a 
" - -

- . firing for "the planned duration, but To" furth~r as sure this, the firing time 
wa~ advanced alrnost 30 minutes. It was n C- cessary" to cndn~-o-ut .Engine No.4 

_-:-y-a-\""; o.ct-iva-tor very early on the day of the firing becaus-=e cj£ G~T[t d_etected 
.~ -=c.1urlllg::'-r6utine checkout the ;ight befor·e .~ . . . -"" 

~-QMEX - . All- ships e~cept the _lLRockawayll- have n-ow~ complefed sea trials: 

The "Rockaway!1 depa:;-ted Gulfport for Barbados on 4/17/69 ana was to have 
.und?J...g.one sea trials en rOt:.te. -After Y{~qn~sda:y) "4/23/63, ali s-~iJ)'''t;"-~vm 

- -'" " - .. . 
,~. havE! _de_pa-rted Gulfport. v- -=-.: ~ - "~" - --.<.ea:;r;;::-=:~ =-=;::::..,...~~--,-~ --



, ', ... . 

~OTES 4/21/69 BECKER 

MISCELLANEOUS - Mr. Donlan presented, at the Earth Orbital Manned Space 
-Flight (E01:ISF) Panel Meeting (one of the PSG panels), material used by 
Dr. 'Mueller at the 1'ISF Hideaway Meeting last weekend. The material was 
present"ed f~r background and described as Dr. Mueller's current thinking on 

. ,~ . . l '-- ' 

. . th~ aPRr:o.ach to future manned space flight. Mr. Donlan said it is now a.cceptable 
.~- # • • - -,~ - • - - ', , -

to talk about manned planetary in long- range future options. in this regard 
, ~~atei:ial used by Dr. Mueller·at the Hiaeaway (prepared by Bellcomm) is an 

approach o~ iooking for potential areas of system commonality across the 
-. spectrum of earth orbital,lunar., and planetary programs ~ The initial-(and very 

cursory) work by Bellcomm includes consideration of launch vehicles, shuttles, 
In -sp?-c:e propulsive stages, and lunar orbital and surface workshops . . Chemical-
and nuclear stages were included. Dr. Mueller has Bellcomm currently working 
on tliis approach. I have been unable to determine his planned use of thes-e data. 
Mr. Donlan asked tq.at the panel cOIlsider a program alternative qlong the }ines 

- o! this-p~tential evolution of 'com~on, multi~use items. I have requested (as 
Chairman of the EOlvISF Space Station Subpanel) that MSFC and MSC consider 

- ways this' approach may be attacked including methodology and data displays 
for fliture panel""consideration ;- Mi-;- -l)onlan said the Bellcomm material was _. 

".,,~s~I!~J!iy~.ltlld did not desire to distribute it. I obtained a copy and can review: 
it with you if you should desire. ~/ 

.:. -Sp~eE SHUTTLE - The Task 'Fea-m has s.tarted official operation nOW that your' 
--'-:.r .... lette-r7.--o:f..assignment has been received._ Current membership-corl5-ists-Of the " - -

foll9w..iI}g: Dr. W. A. Mrazek and A--. I._Finzel, PM-DIR; O. C. Jean, S&E
AERO-DIR; J. Fikes, PM-S/AA-; H . K-roh, S&E-ASTR-TS; J. Thompson, S&E

.", - , ASTN-::PA-;~W. Corcoran, S&E-ASTN-A; C. M. Akridge, PD-SA-V. -The follow- -·-
ing tasks are under way: (1) Definition of the spectrum of mission appliGations 

- - and capability to achieve the broadest market possible, (2) research into av~il
able literature, reports, papers; test results, etc., pertine_n!)o the systems, 

. .. - - .--- - , 

(3) definition of critical and decisive technological areas, and (4) preparation 
ofa plan for the next 12 months.~ /" 

SPACE·STATION TASK TEAM - The team _has been loosely collected together on 
. the fifth floor of Building 4200 but still lacks a good candidate for the in-house ', 
. d.?;si&!1 acti~ty. Daily staff meetings will begin vVednesday morning. Our me-jor 
effort rev~lves around establishing our int~rfaces with each other, other seg-

. me.nts of PD, Science and EngineeringJ- CentraLSystems Engineering, .1he labs, 
etc. V . 



," ,NOTES 4/21/69 BELE\,y' 

, WINDOV\' DESIGN STATUS: A current status of the MDA window design 
was, given by S2"E-ASTN on April 18. The current design of the glass, 
the fr.ame', ,and the as.sociated sealing mate'rials was presented along 
with a, discussion ' of Airlock, Lunar Module, and Apollo window designs. 
The present- design uses a 'single pane of glass which is mounted in an 
alu.niinum. fr~m.e, and sealed with VITON A ' around the edges. /,-/ . 

,AIRLOCK, CONIRA CT NEGOTIA TIONS: Negotiations on Contra'ct 
-NAS9:-6'555~ Airlock Nlodule and System's Engineering and Integration, 
will begin at9:00 ,a. nl., April 21. ,...--- · , 
MEETING WITH S&E PROJECT ENGINEERS~ A meeting with all S'&E 
Engineers and AAP was held Friday, April 18. The meeting was in-

.fo.t..mal9.nd all cl.lrrent probl--ems ,on the Airlock werestatused. _These 
rneeting_s will be held every tW,o:weeks to keep c..lliaboratories, <:::entral 

... _,_Systems -Engineering and AAP up-to-date on th8 status of the Airlock 
Module Project. :.,,/ 
ASSIGNMENT OF S&E-QUAL REPRESENTATIVE TO GRUMMAN: 1'v1r. 

'" l" Tun'l" OrDonnel1\vill be located at Grumman as of April 28. He was ' , 
- ,previously as-signed as one of two S&:E-QUAL representatives at North' 

Am.erican Rockwell/Tulsa facility. At the present time, the MSFCI 
I t· ..... ,MS(;.,A.greernent for Reliability_and Quality Assurance Functions at ' 
- -Grumman' is in the final stages 'of coordination. It is expected that final 

agreement will be reached by April 28. This agreem.ent details the , 
__ ~ ,.EHctenJ , t6 which we "vill utilize the ,MSFC Apollo R~sident Office in 

------ ,accomplishing our Q&RA .. functions. V/ - - ., - - ,---_. - ~- .- -- - --- _. 
~A, T}v1 Df0ITA L COivlPUTER STA TUS}.,1EETING: An A TM Digital Com
puter-Status Iv1eeting ,"vas recently held at IBM. The program i~ moving 

,- s.aJisfae-torily 'vvith ~l¥ !ll.inor problen~~ being incurred. The re v is'e-d', - .. , . 
.IBM Q&R Plan containing the _MSFC comments is scheduled to be -re- - -'- --
1~asedApril22, with all parts' lists and specifications (except 2) having 

, __ p'ei!!l_ ~Abglitted to :NlSFC. The Critical Design Review is scheduled Lor 
May 9.'v / ..... , 
~IM FUNDS: The S&E Directorate has initiated actions using all their 
FY--68-/69 progran'l autho-flty 'aga'inst the ATM system. It may be' ne'ces
sary to reallocate A TM funds for the remainder of the year. S'&E ~rill 

- furnish a tabulation of those items yet to be covered this fiscal year 
which are mandato:::-y for procurement initiations. ' 

t/ 



. NOTES 4-21-69 BROV1N 

. I Je 
,13 4/~! 

J -2 -ENGINE - Based on results from the third burn experiment on 
AS-.504, · the J-2 engine flight mission rules have been established for 
AS-S05 covering the contingent actions for various failure nlodes. For 
the AS- 505 flight, the following has been established: 

. '" 

a. . ~ailureof LOX chilldown system - comlnand an eight second 
-LOX lead · through the engine main valve follo w ed by a 100 second delay 
befoJ?e '-engine start command. The delay permits most of the LOX to 
escape from the engine. 

. b. Faillue of LHZ chilldown system - comm.and a norn1.al eight 
se.cond fuel lead to chill the system, instead of the 53 second lead planned 
for earlier vehicles. An 11 to 12 second lead was desired for proper 
c_hill; however, software and hardware changes would be required which _ 
cannot be justified. The eight second lead provides a good probability 
of success and all resulting failure modes are benign. 

c. Failure of main LOX valve to close after first S-IVB burn -
" .. -abo-rt -the -·mission. A LOX rich shutdown will damage thrust chamber, 
__ .;. ~~.ke_~, making fuel pump stall during re-start possible and ex~eSSlve 

performance degradation probable . 

... ",_ •• < __ , 'J ~g .. . _ Failure of main fuel valve to -close after first S-IVB~ burn. --· 

.... :, -,;-

,r .. inhi.hiL.engine fuel system chilldown and' command engine start • . An 18. ·6 
.:'>'C'._:...se_c9.pd.~fuel lead will result instead of the normal ·eight second -lead. "- . 

e. ' Flight experiment - the LOX -and LH2 chilldo\vn systein failure's -
' will be simulated after SC separation to obtain data to confirm the rules 
for all future flights. The LH2 rule will be modified to permit fuel 
bleed through the engine for 53 secon-ds instead of only the- 8 -seconds 
specified by the rule to obtain as much chilldown data as possible and 
to compare \vith AS-504 results. No attempt will be made to achieve 
ignition during this experiment. L/ 

J-25 Testing at AEDC - Two 75 second idle ITlode tests were 
conducted on 4/17 utilizing the tenth row idle mode injector. Prelin1.inary 
indications are that heat input to the fuel is approximately four tinles , 
that of the previous injector. However, theOre was excessive stearn 

.blowh~ck from the facility the -effect of which has not be evaluated." " 
c> ,~cChamber_pressure oscillations of 2-1/2 - 3 psi and 7 - 8 psi..aL - - - -

approximately 1Hz were experienced on tests A & B, respectively. 
Frequency approximately 1 hertz. There was no hardware damage. 
Analysis of the data is proceeding. No indication yet as to \vhat to 
do for next air-on. AEDC is preparlng for test next Thursday. V ..... 



C;:;ONSTAN NOTES 4/21/69 

Negative. 
Jj. 

+/ :JD 



NOTES 4- 21- 69 Downey 

I 
, i 

Most of our activity this week was concerned with preparing first 
ite.ra-::ion input for various PSG panels and sub-panels. Nothing 
si~nificant to :report. 

i I 
I ! 



NOTES 4/21/69 FOSTER --g -
-U£f( ~ () 

SENATE FY-70 BUDGET HEARINGS - NASA Authorization Hearings of the Aero
nautical and Space Sciences Committee (Chairman Anderson r Dem., New Mexico) 
will be held during the period April 23 through May 8. Th~re is currently __ no 
indication that you will be required to attend. Dr. Paine will testify on April 23 
~ --,-- , 

and Dr. Mueller on the 24th. Testimony by other NASA Program Offices, ESSA, 
and Department of Agriculture is scheduled the week of the 28th. The Hearings 
conclude with testimony by Milton Klein, AEC, -DOD, and pro DuBridge. We plan 

_ to hay.e .Mr. '_Tockley .of this office_attend the Hearing s on April 2 3 _and 24. L. /_-C -

UNIVAC 1108 GONTRACT - Two call meetings of theADP Management Decision 
Group were held this week to consider MSFC's position on acceptance of the 
UNIVAC 1108 system. Acceptance testing had previously been _scheduled for 
April 14, but software deficiencies still exist in the system. The system is 
essentially operational and Computation Laboratory has need for ad-ditional time 
on the EXEC VIII system. The Group agreed to start the acceptance testing of a 
deficient system. In consideration for these deficiencies, UNIVAC will provide 
MSFC with time currently being purchased at the University of Alabama at half 
the normal cost and will' reduce rental on the 1108 system .until the deficiencies 

-are corrected. Under this arrangement, MSFC and UNIVAC have agreed for 
aCgeptance testing to begin on April 19 thereby increasing the possibility for 
3-G time by 50-80% • 

.. r 'SUBMISSION OF A RESEARCH ~ND PROGRAM MANAGEMENT PROGRAM OPERATING , 
- P-LAN - Headquar~ers has requested that we submit a Research and Program 

- . Management POP (Designator 69-2) on June 15, 1969 .. 

. _ .This plan will reflect the lates,! available data for IT 1969_and a phase.d monthly 
plan for -PY -1970 based on guidelines provided. Guidelines to MSF -cemers for 

. FY 1970 wil-l be based on the $ 304,000, '000 rec'ornrnended by the Manned Space 
Fl1ght Subcommittee which was $ 3,450 ,000 less than requested. Indications are 
MSFC will be as ses sed $1,400, 000. (approximately 40%) of the 'cut leaving a 
planning level of $110 ,10 1,000. , -

L--



NOTES 4/21/69 GEISSLER 

1. Mars VikingJ>rogrrun: A fast response anemometer_, being developed 
under the technical supervision of our Aerospace Environment Division, 
has aroused the interests of several Langley Research Center engineers. 
They are considering the possible applicability of the anemometer - to--. 
the Mars Viking Program (landing of instl'_uments on Mars t. The Langley 

L..people-- plan to visit the developing contractor, Basic Devices, Inc., to 
witness a demonstration test of~he instrument. It is not_~ntJcjnated 
that we will be involved in th.e application of the anemometer to the 
Mars Viking Program, since it is an LRC project. V 

~~ 

2. Earth Resources Pro~r~ rr~to Science Screenin~ Meeting: Mr. O.H. Vaughn 
and Mr. S. Brown were invited to attend the Earth Resources Program 
Photo Science Screening Meeting in early April- at- MSC.- This" informal 
groUP;--estab-ifshed by MSC' s Earth Resources Division,-- is responsible 

_ for _l"evieYl.i.ng. all of the earth-looking photography taken du:!'ing _the 
__ Apollo -9 mission, and will prepare a "quick look" science report in - _ 

the near future. ~ 

3. E~rth Survey Instrumentation Timeline Studies: North American Aviation 
(NAA~is conducting studies for NASA about satellite instrumentation to 
be used in earth resources surveys. In these surveys, one of the critical 
~~&m~t~rs is ~loud cover. At NAA's request, we furnished them the . 

~_.- eemput.el!~s!oJ:l\l.lation program. which we d-eveloped for statistically describing 
worldwide cloud cover, for use in satellite instrumentation timeline " -

:·t .... , studi-es. - i NAA informed us that 'they were very pleased with the results 
--. of-the application of our program to their studies. After -a requested 

briefing, GSFC indicated that they plan to make further use of it in-
" _house. Our efforts during FY '69 to obtain funding for a. -cont-inuation 

of this work, were unproductive. -We hope t~obta.in support during-FY '70, 
. ___ since .1.he .results will be valuable in the satellite instrument-ation time

line analysi-s- area, including Marsha.ll'·s own AAP work. vI --
4. " "AAP Post Pass Data Handling Plan: Mr. Neshyba of MSC presented an AAP 

- Data Handling Plan to OMSF (Mr. -William C. Schneider and General John D. Stevenson) 
on April 15, 1969. Personnel from MSC, GSFC, KSC and MSFC attended. The 
MSFC spokesman was Mr. E. B. Nathan, Co-Chairman of the Mission Evaluation 
Panel. Salient features of the MSC Plan are data point redundancy 
~e~va~_ at_~SFN- remote sites and digital transmission of -the resulting 

data _stream _to GSFC and subsequently to MSC and MSFC to assure timely and 
_ ~Qst,;eJ::(e..(lt:i.ve·data-availability ~or mis.s.ion evaiuation • ..Mr--tl Schneider_ 
"~££..~"pted _the_ MSC concept for data handling, and he agrees that' GSFC should 
study ~he feasibility of implementing this scheme. An -action. .va!Lplaced on 
MSFC -to fOllow the GSFC study and prepare the pros and con~ as -to the 
effect on MSFC, if the concept ~ere established for the AAP. The GSFC 
study is to be completed by May 23, 1969. ,General Stevens~n emphatically 

" state.d /' that NASA has to find better_ a.nd __ ch_e.?-p~_r ways to handle night 
~~~"tL and that this MSC concept should be conS_ideredi; fr~ 

.,. 



NOTES 4-21-69 GOERNER 

SPACE STATION - SOLAR PANELS: Representatives of JPL met 
with us and representatives of Science and Engineering on 4-15-69 
to discuss solar panel/stabilization interactinn in a Space Station. 
NASA Headquarters had directed JPL to consider the applicability 
of their lightweight planetary solar panel technology to the Space 
Station program, and JPL requested this meetin~ to obtain data 
on our Space Station configuration. The specific areas of interest 
were mathematical models of the structure and the control system. 

-Since our J 975 Space Station_ is in the early definition phase, .these 
data were not available; however, data are available for ~he cluster. 
Pers-o~nel from S&:E~ASTR prese~ted detailed data on the cluster 
which satisfied the JPL reqL1,ire1!1 ents . V 



NOTES 4-21-69 GRAU 

1. COST REDUCTION EFFORT: We have been -.:part 'icipating as a . 
~Em~n~nt_member on the. Saturn Follow-on Production Cost Reduc
'.ti,on Working Grgup "and are eager to make " a' significant contri
' bution. '/In accomp lishing this cost red~ctio:1" not only on '-the 
Saturn- but on all programs, we want to make sure that the quality 
and reliabil ity of the end-item is maintained. ,We would also like 
to prevent that the contractor is relieved of his responsibility ~ 

-;:]:cL furnish flightworthy _hardware, which could happen if Marshall. 
~rnishes guidelines-which are not supported by pas~ his.!~~y ' V ' 

I discussed the subject with Colonel Teir, who is in charge of 
this effort on the Saturn V for Colonel James, and who also 
wants to work toward the cost reduction goal without sacrificing 
the reliability of the end product. We have to keep in mind that 
the Jequirements placed in our contracts did not happen by accidenj:, t./~ 
and the success experienced so far did not either. I would like to 
strongly recommend that we adopt the policy that before any prior , -

," -~tivit{es--arere'dliced o!, ellminat-ed, one must show data or rationale 
~y it wiTrn6t '-beaetrim~al-to ~he reliability of -the --e~c!.:item:_'v'-

Our quality and reliability program consists of a complex model 
developed over the years, and we cannot with mathematical certainty -

---define what ingredient can be eliminated without serious effects. 
However, we are reasonably sure that the model works. For future 
programs and follow-ons, we should not have to re-justify every 
ingr~dient in this model which led to success, but rather we 
should justify the removal of specific ingredients. V/ ' 

2. S-IC STRESS CORROSION FAILURE:- W~th reference to your question 
'about putting up a fight to have S-IC stress corrosion policies 
changed (reference NOTES 3-24-69 HEIMBURG): We have reviewed this 
problem with Astronautics Laboratory and find it difficult not to 
suggest complete removal and replacement of the stress corros~on 

'~-as soon as possible. Howe~er, from the viewpoint of time and 
.' ~~!". I realize the _difficult situation created by this solution. 

I, therefore; recommend that the stress corrosion susceptible mate-
~ rials be compie'tely and unconditionally repl,?ced on any f~ll()=~-o"~ 
.;p-r?g~am, and that in the present program up to and including vehicle 

AS-SIS stress corrosion susceptible material be replaced by other 
material wherever possible without an undue amount of cost and effort. 
,Thi~_positio~ deviates from the one taken by the Saturn Program Man
.i...~r in his memo PM.--SAT-MGR-12-69 of __ Ma!=,ch 24, 1969 ,~Mr ~ HeimbuE,g! 
~r aEproa~ would result in AS-S16 and subs being free from stress 
corrosion susceptible material. In the approach taken by PM-SAT-MGR, 

''this --would not beth---ecBse. '-1 do not believe that MSFC should burden 
itself with an uncontrollable risk into the far future while the tech
nical solution is available. 

Lee James What's your comment? B



NOTES HAEUSSERMANN 4/21/69 . ~ 

..J) 1(60 

Servoactuators for 5-IC-7: It had been planned to retrofit 5-IC-7 with ECP 0427 

type actuators. This actuator design eliminated materials susceptible to stress 

corrosion and/or hydrogen embrittlement and added a 30 discrete sensing device • 
..... t-- ·· -.. ~_ _ _ ... __ . __ 

The new actuator design is not presently qualified and cannot be delivered to KSC 

prior to start of stage checkout. Considering all facts, CSE has ag~eed with PM 

to delay the retrofit until S-IC-8 where installation can be made prior to KSC 

shipment. 5-IC-7 will use the same type actuator used on S-IC-3 through S-IC-6. V 



NOTES 4/21/69 HEIM BURG I) . 
... \ 

l. S-ll ANOMALY INVESTIGATION: (a) A test program to evaluate the ~'il3C 
resonant frequency of the S-II outboard lox duct has been completed. Pre
liminary data evaluation indicates the frequency is from 18 to 22.Hz with 
higher values occurring at high pump inlet pressure and low engine mixture 
ratios. The facility will now be changed to test the inboard configuration 
with helium purge tank at pump inlet (propo'sed new flight configuration). 
Testing will resume 4- 22- 69. (b) In an effort to coordinate and consolidate 
the activities of all principle investigators of the S-II oscillation anomaly, 
a meetiI}-g was held on Wednesday, April 16 . . Rep r:.es entatives of B_oeing, 
ASTN, ASTR, AERO, and CSE were present. It was agreed that a -weekly 
meeting would be held for reporting the status of the analytical and test 
activitie_s of each participant, exchanging ideas, identifying problem areas 
and initiating resolution. (c) An analog analysis of the S-II oscillation, 
recently completed by The Boeing Company, has successfully duplicated t AS - 504 flight results. Considerable "arbitrary adjustment" of parameters . 

. ~.a~ reSJ,uiE's!s:tto ~ccomp'lfsh this, - howe-ver. ,The' study condu~ted has been 
' / ~ -;Sefult~ (1) Gain :nderstanding of the relative sensitivity of parameters 

contributing to the oscillation. (2) Reduce uncertainty of tolerance bands on 
eactc -pal'anl~er. (3) Gain gross understanding of the limit cycle mechanism. 

- . (4) Aid in the construction of requirements fo r a refined digital model 
capable of predicting stability margins fo r pas.t and future Saturn V flights. ~/ 
2, S-II~50~ IN:SULATION DEBONDING: Although the first assessment of the , 
S-II~ .5-O 8...-.ins~ulation subs equent to static firing indicated no problem s, it 
now appears-'that we do have some difficulties with the corked areas. There 

.. is definitely some debonding of the cork and a few cracks in the foam 
. ;;---__ -- _____ . __ _ _ _-- .- - _ _ ~ ---l 

.in~~!Lo~~de~.t~~r~Jp the ramp area near the recirculation lines. 
,-The .prel.i.miRary findings indicate that the problem is caused by improper 
processes and procedures during the application of bonding both the foam/ 
core to aluminum skin and cork to foam. t-/ 
.3.-.s.. . .u:.. 13~--(i;ylinder 1 of S-II-13 was accidently trimmed approximately 
.-200 inch- t{X) short at the J -weld attach point. Since the J -weld land is 
already trimmed, the under tolerance condition cannot be corrected at 
that point. However, the aft lox bulkhead girth weld can be made. 200 inch 
lower. This will allow all feedlines to be brought back into tolerance. No 
other system£ appear to be affected, but the investigation is not complete 
at this time. \ 1/ 
4. S_:cJ9 ;· 505 FLUID POWER BRACKET- FAILURE: As a result of cracked 
bracke.ts f9 11n d on S- IC- 9, 10, and 11, - (r&ported in our notes of 3- 24- 69) 
a discrepancy check was run on S-IC-5 and both brackets were found to be 
cracked. The brackets are made of stress corrosion susceptible material 
and the brackets' flat surface was bolted to a curved surface placing the 
bracket under sustained stress. The brackets were replaced and shimmed to 
relieve stress. For other stages, brackets are being made from non-stress 
corrosion susceptible materials. v/ 

" . 



NOTES 4/21/69 HELLER 

1. Package of Film to be Flown on Apollo 10: 

Drs. Dozier and deLoach recently initiated (as part of SSL's 
radiation analysis for the ATM and OWS) an experiment to measure 
effects of proton irradiation on 12 different kinds of film for 
the OM (command module) of the 505 flight. Design was begun on 
April 1 and the completed package was handcarried to KSC on April 7. 
He1R was received from many people at MSFC, otherwise it would not 
have been possible to meet this nearly impossible deadline •• 

- V 

2. Proton Spectrometer: 

I am glad we could present to you,in connection with Dr. Guenther's 
NAS termination discussion, the status and background of the Proton 
Sp'ectrometer experiment which is planned as a housekeeping or Saturn 
engineering measurement. We hope that it does not mean fare~vell to 
Dr. Guenther, but that he can continue with us on the experiment as 
a member of the University of Alabama. Your help with PM (Program ' 
Management) to obtain the funding for a possible University contract 
is greatly appreciated. As Dr. Guenther ~xplained in our meeting, the 
experiment will measure the hard tail end of the proton spectrum. The 
results are urgently needed for solution of the film fogging problem 
for ATM and for longtime occupancy of the OWS (Orbital Workshop). \, ,"'-

3. T"031 Flight Experiment Status: 

T"031 is an OART approved SSL flight experiment to fly retrievable 
coupons on the S-IV/B Workshop. These coupons contain several thermal 
control coupons which are exposed to the space environment. At the end 
of the' mission, in-space measurements of a few of these samples will be 
made and one of the coupons ~ill be retrieved for ground evaluation. 
Other coupons with the same samples will be left on the workshop for 
retrieval on subsequent revisits. l 

The in-space measuring instrument is an integrating sphere re
flectometer, the prototypes of 1;vhich are in the final checkout stages 
at Block Engineering, Boston, Mass. These instruments will be brought 
to --MSFC ancl evalua ted both -electronically and opticallyo ;/ 

The experiment has nnt been approved by th~MSFEB; however, a 
similar experiment proposed by Carl Boebel of the Air Force has been 

'approved. The Air Force experiment is essentially the same as T-031 
'except they are not planning any in-space measurements. Mr. Boebel 
indicated ,he would be in favor of a joint AF/NASA experiment uSing ,our _ 

~re_flectome ter. He are going to follow this up wi th OART and the OMSF / AAP 
Office. Dr. Sieber and his Scientific Engineering Division will work on 
this jOintly with members of our Space Thermophysics Division Q \ 



NOTES 4/21/69 HOELZER 

1. ACCEPTANCE TESTING OF THIRD GENERATION COMPUTER SYSTEM: 

A 3~-day period of acceptance testing on the Third Generation 
UNIVAC 1108 Computer began at 8 a.m., April 19,1969. Specifi
cation compliance tests were performed on April 17 and the 
contractor was found to be defic±ent in several items of system 
software.... These missing items will not prevent overall systems 
acceptance testing from proceeding. Contracting has negotiated 
reductions in ~erital cost to be in effect until the deficiencies 
are cleared up. t 

Computa.:ti-on Laboratory expec:ts UNIVAC to pass this performance 
test in a reasonable period of time. ~ / 

2. EVALUATION OF THE 18 HERTZ LONGITUDINAL OSCILLATION OF THE 
S-II STAGE: 

During the period from April 4- to April 14, the Vibration Section 
supported Phase I of the subject Oscillatory problem. Phase I 
was concerned with the determination of the axisymmetric modes 

-of the' aft LOX bulkhead as a function of propellant levels which 
• 1 correspond to those existing just prior to and through the 

period of longitudinal Qscillation observed during the flight 
of AS-503 and AS-504. To support Phase I, considerable 
compensatory time and contractor overtime was required in 
addition to 206 hours of IBM 7094 time. Approximately 88 hours 
of this time was run at the Slidell facility. ~ /~ 

3. RELEASE OF B-5500 TO GSA: Computation LaboratoryTs B-5500 
computer was released to GSA t-1arch 31, 1969. Negotiations \vere 
made -to acquire a limited amount of B-5500 machine time from 
the Navy Department at Panama City, Florida. ~ -

4. RAYTHEON 520-EAI 231-RV: The ' Raytheon 520~EAI 231~RV 
hybrid computer system from Slidell has been installed in 
Building 4487 (Astrionics Laboratory). Th~ hardware has been 

_checked out and the software is currently undergoing final 
checkout. Productive use is expected to begin May 1, 1969. 
The purpose of this hybrid system is to support the Astrionics / 
Laboratory in checking flight hardware for the Orbital Workshop. \ / 



.",. 

NOTES - HUBER - 4/18/69 

1. . NUCLEAR SYSTm·I~ . .A~D APP_LICATIONS STUDIES: Proposals have been 
received for studies of "Nuclear Flight System Definition, Potential 
Flight Test· and Early Operational Payloads". These studies "lill de
fine nuclear s·tages employing the NERVA engine, define a stage de
ve"Iopment · program, and examine potential early mission applications, 
such as o·uter planet missions and Mars surface sample return missions. ~/ 

It is planned · that .t!70 s~udy contracts '.Ji.l]:. b~ ~~~'l~~ed) to~allin[ 
_. $1. 2M (joint OART and OSSA funding). Evaluation of study proposals 

willbe£in 4-21-69; a~.Jard of contracts is expected in about six weeks. \,-/ 

2. PI~N~I~G ~~EERI~G GROUP (PSG)~CTIyITIE~: The pace of activities 
has inc~eased as expected, in order to meet the new dates for sub
mittal of NASA material to the President's Space Task Group (expected ' 
by mid-June, 69). Several }illFC representatives participated in meet
ings of the "Earth Orbi t Hanned Space Flight!! (Donlan) Panel in Wash
ington during the past week. A sub-panel has been formed within the 
"Lunc?r Exploration" (Scherer) Panel, to formulate lunar program al
ternatives. This sub-panel met in Houston during the past week, to 
select a liIllited number of program alte:-natives for further definition. 
Data on several candidate .planetary missions have been submitted by 
·MSFC to the "Planetary Exploration" (Hearth) Panel; additional data 
are lie"ing prepared on Saturn V and Saturn V/lfERVA outer planet missions. 
Comp1etea descriptions of program alternatives are due from each Panel 
to the PSG by 5-1-69. The PSG will then synthesize these into total 
program options by 6-1-69. The Centers' role in this synthesis effort 
has not been defined to date . . ~/_ 



NOTES 4/21/69 JAMES 

1. lill-.911o .ULFIJght ReZldiness Revie w (FRR): At the Apollo 10 FRR scheduled 
for Wednesday, AprH 23, at KSC, I plan to condense the items presented at 
your Preflight Review to four items: 'Dynamic transient during S-IC/S-II 
staging of AS-504 flight; Low S-IC stage performance during AS-504 flight; 
S-II oscillations; and S-IVB mission rule changes associated with the 
temperature data ,~o pe obtained by Simulating the S-IVB fuel and LOX lead 
after spacecraft separation and prior to the dump sequence. The major 
portion of my presentation will be on S-II oscUlations, and I have assured 
that the proper backup personnel from S&E and North American will be -present. l·/ 
2. ~S-.§05_ Op_~ratio!1s at KSC: Checkout of the AS-50S launch Vehicle at KSC 
is progressing smoothly. There will be limited launch vehicle activity throug(l 
Thursday I April. 24, due to space vehicle hypergol loading activities. The 
wet CDDT is still scheduled to start on April 27 ?ith T-O scheduled to occu'r 
~:19Y 2. The dry CDDT will be run on May 3. l . 

3. AS-506 O~rations at KSC : Launch vehicle systems testi!1g has been 
essentially completed. The spacecraft and LM have been erected in the 
VAB and the first overall space vehicle test (OAT #1) is scheduled for 
May 6. \,/ 
4. Launch Vehicle Ground Suppor::LIguJ.pment Cont~act CO!1_solidE!.Uon; 'We 
met with Dr. Rees and Mr. Gorman -during the past week concerninsr1.he =
proposed LVGSE contract consolidation. Bot0 agreed with ou.r approach of 

~-recOP1m€nding a total LVGSB competitive bid which \:l/i11 include the effort 
presently performed by GE, RCA, Sa.nders, and others. The draft of the 

, pr.ocurement plan for the consolidation is in preparation. We plan to work 
- in parallel with all of the MSFC people involved in approval of this plan by 

providing copies of the package to each individual and-holding a final input 
meeting on April 30, 1969. Our target date for dispatching the procurement /' 
plan to Headquarters is May 5, 1969, with planned implementation in June 1970. \' 
5. Modularized Flight Program: Reference my 4/14/69 notes concerning our 
plans to implement a II modular assembly" concept in the AS- 507 LVDC flight 
software. A presentation of this modularized flight program is tentatively 
scheduled to-occur during the week of May 5. Gordon Heffron (BeUcomm i
Headquart ers ) has taken the action to establish a specific time for this 
30 to 60 minute briefing to be given to Dr. Mueller~and General Phillips. 
A,dry r:un_wJ.ll be scheduled about one .......... eek prior to the MSF briefing and 
a briefing to KSC vvill be held prior to the MSF briefing. A version of the 
modularized flight pr0';Jram equivalent to the preliminary .l\S- 506 flight 
program will be exercised through the SDF (breadboard) prior to the MSF and 
KSC briefings to obtain pra ctical experience in the checkout opc'fation, 
Tflis operation is expected to be identical to the conventional AS-506 flight 
progra m checkout. ~ 

6. S-IC-IO Static FiriIl~"; Sti3.tic firing of the S-!C-lO stage .... vas successfully 
accomplished on April "16 .as scheduled. L ' -
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NOTES JOHNSON 4/21/69 

, 
OBLIGATION OF FY -69 OAR T PROGRAM o A meeting was held on 
Wednesday, April 16, to investigate ways to expedite finalization of 
FY -69 OART procurements. The meeting was attended by representa
tives from A&:TS-FIN, A&:TS-PR, in addition to several members of 
the Research Planning Office. Present status of this year's OAR T 
Program was presented and compared with prior years' experience. 
Everyone agreed that concerted effort would be required and devoted 
to finalizing all OAR T actions prior to June 30th. Several suggestions 
for improvement in Procurement Request processing were offered. 

\ 

A general agreem.ent was reached regarding adoption of specific n1.ethods 
to expedite pa per flow and communications among the several staff 
offices involved. Mr. Russell of this office and Mr. Lawrence Garrison, 
Purchasing Office, were designated key contacts for all matters per
taining to SRT procurements. Several problems have been resolved 
since the meeting and we are confident that we will close out the year 
with a good obligation status. v/ 

INTEGRA TION OF EXPERIMENTS T027/S073/S149. Permission was 
received two weeks ago to proceed with the combination of T027, 
Contamination Measurement and S07 3, Gegenschein/Zodia cal Light,as 
well as making provision for the use of ,the T027 extension mechanism 
for S149, Meteoroid Measurement. When the scope of work for the 
modification of the T027 hardware contract was drafted, it was found 
that the original T027 Determination and Findings; were too restrictive 

'to allow this addition to be made. The D&:F has therefore been modified 
and Mr. Wilbur Davis handcarried it to Headquarters Sunday. We have 
received promises of quick action and any help necessary from several 
persons in Headquarters. This is the latest of several short delays 
which will force the T027/ S07 3 flight unit delivery to be a couple of 
months later than the AAP office would like. This problem does not 
appear to be too serious. If for s'ome reason the D&:F does not get 
signed promptly, then we will be in a difficult situation and may have to 
drop S073 to save T027. \ ,. 

II 



NOTES 4/21/69 MOHLERE 

No submission this week. 
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NOTES 4/21/69 MOO;(E 

1. GSFC ATi'v'\ E:<pe rimsnt: Vibra tion tes";"illg of ;-he c;ua!ificcr:on test unit of 
th.;) -C-SFC X-:-:'(uj ;elesco?c wes performed in j"he I(\OS"( severe axis. Tlie only carr.aoe 

observc~(was T'::> en elec:";'onic oackacc :"nct was noi rlic:i1: ty::Je hCiGWc.r ::,:. -:":, 2 
. , ,"-' ...... I 

a"veragE: change in focC!i lens;":' wo:; 150 micro inch2s , which is rnosi" sc:~-isrc::.;:ory . (../ 

2. , J:...TN\ ' ~k, IOl' f\l,j-o'i t5 .:: pI0~/((!~:: ! '.i' : bjl'\q (flC CIi'luly::i:: of The p:(J,,\ ::olatcr:-ol' :fid;c;:;t:.;s 
struc .rural-aetJed~ions du;-ing O(;ploY:Y!2nt will be rninimcI . This is cont::::.:)' 70 the 

~~sul rs observed in the deployment of the Pegas:;s de";-ector panel wings where a larse 
accordi on moti 0:1 WCIS observed in boj'h ground testi ng and fl i gh t . Th2 di T-r(;;ence 
is ~,ue to a lower natural frequencYr effectively detuning the mo\-:on/ and a seo'rr:1,etri c 

change " in the deployment mechan ism. t. /' 

3. ATM C ha:ger Sartery ~eguldor Modules (C3;:(!'A) : As a weight saving sFod, 
we are conductilig a weigilr/ cos;-/ stn:;ss, and schedule s";-udy or aluminum versus 
magnesium and ccs 'i-;ngs versus machi:led hous:nf;s fa:' the ATM C BfUV\ ~es is{: . Since 

there are 18 of these items on AiM, the weighT payofF could bi ci"rradive. ~,/ 

4. Power Sources: An advanced ini'egrc.:ted circui t 75 Volt- .A.rn p8re Sk;'ic lnver:'er 
deveToped by 'fexcs InS~-fumeni-s on Coni";'ad NAS8-11925 has 5uccess",:ul!y u(",dersone 
sled tasi'ing with the new s;rap--down plcl-forrn at Hollorr.an Test :;ans~ . This invede: 

represents a maximum of integration for a power suP?ly which s~ould resul-i- in greats:
relicbility for tne system . Also, of secondary imporl-ence, is a redudicn 0;': size and 
weighi- . 1,/-

5. Gia nn ini-Vol tex : 'Ne hava been advised by ':-he Purchasing Office thor l'hey wilJ 
•• . .,}.. •• - lor.1 " . ,I G' .. V " ,. V ' I r -j , - .. nor 11,515 , we connnue wllh Tile conrrc cT WI 'in -Iannln!- O!"iex Tor r-j,- rc:'.srn!7Te:-s. 

" f~ AIM-~ > In acid i;ion to.9_ldr_com?1~~·e Icc!< ~f confidence j-na~ GiC."d"\ir.i-Volt2-~ nC3 

~r~ -t~ch_~J~a~?as:i'iy to-~do l.h~jcb, Purchasing- feels th:;t- '+e -c~l.1p~ny is :n ci(e -
,... . I I ' " . I " "V f b d " .. I ,- . • 1 I ' 1,1 TincnCIO conOllion as we .. v e neve een a Vised .nere"iOre TO ,; :;',co IS;'l C;";(II":"!er ----------_. ----- - :---- - - --
s~.! one we ai:e piOc2eding 70 investigcTe in de:·a:] the feasibiliTY or rr.o':::iiy:;-,s 
'the plcnned, but not yet procured, transm;';-j-er TO be used by !V\CDon.le!I -Dou£ ~as 
in the r-.irlock . This unit ,is built Sy Conic in Scm Dieg9, a reputable o'Jrnl" in our 
.. I' b"I. D G' .. '1 1 bid ·'h· 1 1 • o pinIon . ,T max , e mar r. :annlnl Wi eo ease WI'" rne aoove crrc:-":.r em.::;nr 

if his cosi-~reimbursed~ho~er-,-~wnT~J:Y liKe!x:- heci7--fro(~- h;r~ "N:'~~-K:'oeoer :-------------------_.-- - /-" - - - --- ._--- ---.. ....., 
is awa;e of our approach and COnCUi"5 . t~ 
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NOTES - 4/21 /69 - NEWBY 

-------IECHNOLOGY UTILIZATION: 

~our Technology Utilization proposals ~ontained in our recent ."shopping 
list" submittal to Headquarters have been approved along with a fifth one which 
was submitted previously. These projects are as follows: 

1. Biological Demonstration of Ultrasonic Scanning Device 
$10,000 - Quality Relia.bility and Assurance Laboratory 

2.. Identification and Special Evaluation of New Technology -
$40,000 - University of Alabama Research Institute 

3. Sight Switch Demonstration Units - $1, 000 - Hayes International 
4. A Technology Survey on Adhesives - $25,000 - ME Laboratory 

and Hayes International 
5. A Technology Survey on Aprotic Organic Electrolytes - $44,000 -

NAR/ Rocketdyne 

Total Funds: $120,000 l// 

COMMUNITY ACTIVITIES: 

At a meeting of the Chamber of Commerce Board of Directors on April 11, 
1969., it wa~ reported that the .A:~abama . Space Science Exhibit is 40% complete and 
that the Qfficial opening is scheduled for September. It was also announced that 
Jimmy Walker, Jimmy Record, and T. B. Chesnutt are hoping to meet with 
Dr. Paine on April 28, 1969. Jimmy Walker will be working through Senator 
Sparkman's office in setting up this meeting. /.../ 

VISITS TO APOLLO 10: 

A letter to all employee s announcing the MARS- spons ored trip to the 
Apollo 10 launch next month was distributed last week. Interested employees are 
being asked to complete the form attached to the letter and submit it to MARS. 

L-~ 

. GAO ACTIVITY: 

'.' 
We have be en advised by Frank Dill, PM-CO, that the GAO on th7 West 

Coast had requested Mod. 800 (and the negotiations summary) to the Douglas 
S-IVB contract. Mod. 800 is for the incentive conversion. We in turn notified 
OMSF, who agreed that we could not withhold the records but should not supply 
answers to any questions. All questions and answers relati~~ to incentive 
conversions are to be staffed through OMSF prior to release to GAO. i......--

GU LF STREAM DRIFT MISSION: 

A camera system for crew surveillance has been assembled and prepared for 
installation aboard the Ben Franklin, which is the submersible boat that is being used 

for the Gulf StreaITl Drift Mission scheduled for June 1969. The camera system consis 
of 3 caITleras and controls which provide selective sampling rates. The ' system will pr 
vide continuous surveillance for the proposed 30-day mission. ~ 



NOTES 4- 21-69 SIEBEL }-:~ .. ' 
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1. Neutral ' B~yancy Testing: An underwater color _motion picture was made of the 
A TM fHni retrieval techniques which are being de veloped and tested in the neutral 
buoyancy simLllato~. This film was requested by Astronautics Lab for showing to the 
NASA-EVA Working Group. Duplicate TV tapes of the recent astronaut tests involving 
ATM hardware evaluation were made at the request of Mr. J ack Joerns of MSC and 
forwarded to Houston. --
2. Orbital Workshop Attitude Control System (WACS): The valve panel for the bread
board unit is in the final stage of completion. It represents the first all-brazed assembly 
performed in our shops. Inspection results are very good. A completely new design of 
the thermal unit is being prepared by ASTN. The original idea to utilize the breadboard 
has been abandoned. '. ' 
3. Cost Reduction Program: The Laboratory had achieved 252.7% of the annual goal 
by March 29, 1969, with still some submissions awaiting evaluation. \.-
4. Cryogenic Tanks for AAP-CSM: In response to a request from the MSC/AAP Office, 
one of our engineers returned to Bendix Corp., Davenport, Iowa, on April 8-10 to 
support the MSC team's review of the cryogenic tank program required on the AAP 
service module. The mission of the MSC team is to identify and implement the changes 
and improvements in software, tooling. quality, testing, and management necessary 
to convert from R&D quality products to flight quality hardware. After identification of 
the problem areas , a contract will be negotiated between MSC and NR converting the 
tank procurement from GFE to CFE. ' ..-
5. Tulsa: Mr. E. Brycm, our Resident Engineer at NR/Tulsa (S-II and CSM programs) 
is being reassigned to ME at MSFC as Chief, Tool Design Branch. Eddie Bryan had also 
acted as MSC's (Bill Gray's) representative at Tulsa. MSC's representation will be 
handied by DCAS and at a IThand-over lT meeting last week, it was established that any 
manufacturing problems which arise between the present time and the end of the contract 

- will be handled on a TDY basis from -eithe.r Seal Beach or the ME Laboratory. I was 
happy to hear that Mr. Harry Todd, President, Tulsa Division/NR, expressed his 

. _appreciation for the excellent job that Mr. Bryan has done. Appreciation was also 
expressed by Colonel P ayne , the Resident AF Representative, and by Bill Gray of MSC 
from whom I have also r eceived a letter to this effect . . , .-
6. ATM: 

a. During January 1969, the Proto type Branch of ASTR (Mr. Angele) accepted the 
responsibility to handle over 140,000 manhours of electrical and mechanical manufacturing 
for work directly related to mainstream ATM, for example Charger Battery Regulator 
Modules (CBRM's), invertors, power supplies and distributors. We are reviewing the 
shop capacity and documentation st?tus. We will then arrive at suitable make/buy 
decisions and establish realistic....schedules for discussions with Mr. Kroeger. 

b. Owing to therma l requirements, the ATM Sun End Canister design calls for 
extensive use of components made from laminated glass fabric. We are buying some 
structural components currently and it is expected that we will have to purchase aperture 
cover and access door components shortly. Our Industrial Support Branch is attempting 
to find the lowest cost way of getting these components. None of our local suppliers have 
an autoclave. We know that many of the large aerospace firms have autoclaves but their 
manhl.ur rates would also be high. We have performed a study and h~ve a listing of 
smaller type rompanies in the .Fiberglass business with autoclaves. Some of these 
companies will be surveyed beginning next week to ascertain that they can produce hard
ware to meet flight standards. , ~ 

\.-
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1. AS-505 Flight Mission Rules Review: The AS-505 Flight Miss-i '~n 
Rules Review was held by telecon on April 16 with the Mis sion 

(; Director, George Hage, and the Flight Director, Glenn Lunney. 

;' 

There were no significant launch vehicle problems raised in the 
n1.eeting . Our restart GO-NO GO criteria have been accepted in 
principle by Hage and more detailed briefings of Hage and Lunney , 
on the S -lVB restart rules related to chilldown system failures 
(AS-504 third burn experience) are being conducted separately. 

" 

2. AS-505 Range Safety: We understand Dr. Debus is concerned 
about the increased risk to the VAB area in the dual event of 
engine 3 or 4 out early in S-IC flight followed by range safety 
destruct. This increase in the risk over previous flights, as pointed 
out in the Preflight Review, results from the flight geometry on 
souther~ azimuths frorn Pad B. Consideration is being given to 
r'estricting the flight azilTIuth limit to 100 degrees and thereby 
shortening the launch window 26 minutes; but no decision is 
expected prior to the Flight Readines s Review. I ,,-

(, 

\ 
, ~ 

3, .Reduction in Operations Support: Current operations budget cuts .~ 
" and constraints have necessitated a review by OMSF of mobile support l: 

and other requirements on DOD for FY 1970 and 1971. The Apollo 
s,hips -and Apollo Range Instrumentation Aircraft (ARIA) are key 
t~rgets for reduction after the first lunar landing. This is due to 
excess,ive fosts of the mobile fleet (ships, $5 M per year; ARIA, 
$ .75 M per year; ground site average, $1. 5 M per year) as 
iI.!.cu]'red by NASA. Although the mobile fleet is a joint usage item, 
NASA pays 85% and DOD 15% of the operations cost. The OTDA 
has initiated efforts for renegotiating a more reasonable cost sharing ' 
agreement with certain of the mobile fleet remaining in a "first 
priority Apollo" class and "other shifted into routine DOD manage
ment and operation. The reentry ship, Huntsville, and up to 4 of the 
~8_ ARIA will probably fa.ll into the latter category. This is compatible 
with lv1SFC rnobile support needs which a.re identifiable at this time. 
-However, since the mobile fleet constitutes a very critical element 
of the MSFN for retrieving data fo'r engineeri~g and malfunction 
analysis, we will continue to strongly support the retention of an 
adequa te n1.obile fleet, in particular the ARIA. The ultimate needs 
for mobile support depend critically on the launch window required. 
A significant reduction in support could be achieved by agreeing on 
a fixed azimuth launch (on time) . . 
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1'1( ·' .. ... .r • , :.:. {F 

1. ASTRONOMY MISSIONS BOARD: Highlights of the Board meE;ting on 
April 18 included a two- hour participation by Dr. Paine (the manned pro
gram had to be supported in the 1970 budget, but science will be strongly 
supported in the next. budget); pres entations by Mitchell and Halpern on the 

. . --
Heavy Explorer Program (Phas e C funding will begin in FY 71; at pres ent, 
MSFC and GSFC are jointly studying project plans); and attendance by 
Chuck Mathews (we must corne to grips with the role of man in astronomy, 
and we must establish a much closer contact between space station planners 
and science program planners). A more detailed trip report is available 
through telephone 3 - 3033. 

t ~ , 

2. PSG ACTIVITIES: The Asil'onomy Working Panel of the PSG (under 
Jesse Mitchell) will meet on April 24; I was asked to give a presentation 
on existing and planned high-energy astronomy projects (SAS, X-ray 
satellites, Heavy Explorer satellites). " 

3. OAO-II: After four months in orbit, the Wisconsin Experiment 
(A. Code) is 85% functioning; the Smithsonian Experiment (F. Whipple) 
is 50% functioning. Results have f~E_exceeded expectation~ regarding 
quantity, quality, and content. Statements by the PI's: F. Whipple -
"Perhaps the greatest benefit of the OAO-II is its demonstration that 
astronomers can make valuable observations from space. We can send 
highly complex and extremely delicate instruments into the space environ
ment and operate them from the ground. The potential for this type of 
capability is, of course, enormous. II ' A. Code -"The full impact of the 
OAO- II data will not be felt f or at least a couple of years. Some_ th.eorie~ 

__ o_n~o~~ol<:gy will have ,to be m.?~ified and others dis carded. Practically 
all phases of optical astronomy will be affected as a result of OAO-II. " 





(;VOleS 

~V;!1~o 
TO: Dr. W. von Braun, DIR ~~ ~ay 15, 1969 

Thank you for your good words about the OTES Workshop meeting. 

An "acti~..n Ian" was not generated at this workshop meeting, and we 
had not planned to do "Biat. However, there will be a meeting later this 
month of all the group chairmen and the organizers in Washington; the 
ground for an action plan will be laid at this meeting. This fall, another 
workshop meeting is planned at which we will develop a plan for actions, 
particularly for the development of thos e technologies which were recog
nized as mandatory or at least desirable during our first workshop meet
ing. 

The purpose of the first workshop was to offer an opportunity of exchanging 
technical information related to the design of future space telescopes, 
and of identifying the research and technology efforts which are needed 
in support of future missions. This purpose, I feel, was well accom
plished during the first workshop. 

I will keep you posted on all future developments of this effort. 

~, 
Ernst Stuhlinger 

Enc: 
Cy NOTES 4-28-69 
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· K -/rj; 
. . ~}-/?-9 ct~ 

S-II-~ - Post-st<:).tic checkout is cor:..ti:ming, with sta.ge contra.ctor operations 
on a 40-hour 'Nork ,-\'eek . All work is on schedule to m.eet the on-dock KSC .... ~ _., , .--~- . . _--- . 

_.~_~!.~ . o! 6/3Q/69 · V--

s-II-Cf'.. rrPo'vver-up " and telenletry a'-.ttol-:-... atic checkout were accornplished on 
4/23/69, '-wIth I~~ __ ~t~~r~ins _e:l~.~.~~r:~~j-e--,~ -. V ' - . .-.- . - . - -

S-IC-IO - Evalua.tion of data. fron~ static firing on 4/16/69 is continuing. 
C~l'e;t- plans cc_ll fer re:noval of stage frorLl. te st stand on 5/1/69 and shiprncr.t 
to lvIichoud on 5/2/69 . ? '-

BOI\,'IEX - All BOlvlEX ships have now d ep arted Gulfport .. ~ Ships are expected 
to be _on staTio~ hi 5/f/69 ' a'~d to s'tal:t"a-cquiring data ~n 5/3/~19 . First shipbo ~'l.. i:d 
acquired.~~._ata is tentatively scheduled to arrive at .1vlTF on 5/7/69. V·-

~dgewoocl~rs~~:...c::,l?r~ject - Live testi:Llg started on 4/15 /6 9 and has conti::lt.1f:::d 
successfully to elat e . >-" 

Ernergency Pla.nning - A site-wide ·civil defense shelter survey and analysis was 
performed on 4/23/69 by MS}'C-E~~'~ge-~~-y Pla~ning representatives, with I~ASA, 
General Electric, Boeing, and North,Anl.crican Rockwell personnel pa.rticipating. . '-. -----.---_ .. - .. --- _.--' V 
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NOTES 4/25/69 DECKER 

tl?-f\f;~ 
SPACE SHUTTLE TASK TE.-\M - The.first oral technical reviews of the Integral 
Launch and Reentry Vehicle Studies (ILRV) will take place during the,_week of 
April 28 to ivby 2. , The schedule is as follows : _ April 29, General Dynamics/ -

-~g.onvair at .11SPC;,Ap.ril 30, Lockheed at lvISFC; May 1, North American Rockwell 
at MSC; May 2, McDonnell Douglas at LaRC. Most of the Task Team members 
will trav?l to ~1SC and LaRC to attend these reviews. V :" 

SPACE ST,ATION TASK TEAM - Inter-Agency Support for Manned Experiments: 
Reference l-Ieimburg notes of 1/20/69 concerning discussions of a mjcro-biological 
experiment with personnel of the National Communicable Disease Center (NCDC). 
Dr. Bagby, Deputy Director, . NCDC, advises that they ..£an!l0~~support development 

Ofanatltonlated experiment for Workshop flights but desire to pursue such experi
Ii-lent -opportunities afforded by manned laboratory operation-s in the Space Station/ 
'~p~~~ Base:' . V : - -- , - - . 

Status of Major RFpr s: The MSFC RFP on the expex'iment module was issued on 
April 22. It is eXp'~cted that ·appi·'oxlmatelY 6 to S P~'o-pos~is ',v'in be received . The 

. to. ¥ - -

RFP on the Phase "B" Space Station Study is scheduled for release by Headquarters , -
this coming Mondav. Langley Research Center reported this morning (4/24) in a 

\" 

briefing that their ' RFP on "experiments definition" was issued on April 11 . 
~~. , 

The proposals are due in by May 15, and only two contractors (:r\1cDonnell- Douglas 
and GE) are expected to bid. V.,.. , 

SATURN V WORKSHOP/Bo - McDonnell Douglas gave a presentation at MSFC on 
April 24 concerning their \vet vs dry workshop study for Dr. Mueller. Bill Schneider, 
John Dishe'r, and Bill Greene, NASA/ML attended. Significant points from this meet
ing are as follows: (a) ,Bill Schneider asked if ~DAC had in any \vay analyzed the _ 

t 9g§J.r::ab}J!~ of flying the .ba~kup hardw~re in a dry mode. T.h~y had ~o!, but -Nas 
told that yJE: _ had looked into this in considerableCIctQjJ -(B~) and-would like to discuss 
this with him,. (b) r-...IDAC did not present any cost or schedule information - only 

p~tential areas of c'ost and schedule deltas, (c)' MDAC'does not plan to present their 
study beyond Schneider, i.e., to Mue-ner or Mathews, unless invited to do so. It . 

-8:pPea-;s that Dr. Mueller will not have had this presentation prior to the retreat 
meeting (1 May) except as briefed by Schneider, Cd) the results of this meeting ' - , ",- ' "" 
indicate that NASALMJ~.J.AAP) is definitely against reonenting the core program; 
but interested in ~l~.iI].g"a'_~.i~~QI:a_~~y jx-oif?119R. ajle-rn~te~;tiS'sfonfoithe-
----.---~-- ----_ .. _-- ---..-- ...... "--- -~ ...... 
..... core-Pr.2gr..am ba£kL!P hard~~ // 

II , . _ 

LUNAR ROVING VEHICLE TASK TEAM - The 'orientation meetings for the LRV 
I'-c~ntract with Bendix and Grumman were held this w'eek at MSFC. V 
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NOTES 4/28/69 'BELEW 

1J9-~q<fj) , 
EXPERIMENT T020 PRELIMINARY REQUIREMENTS REVIEW: The 
Preliminary Requirenlents Review for the T020 Experiment, Foot 
~ontrolled Maneuve ring Unit, is to be held-;'t La'ngley Research 'C 'enter 

"o~, May' 1: 1969. \/ /- . .. . 

AIRLOCK MODULE CONTRA CT NEGOTLA. TIONS: Negotiations with 
lY1DA C-ED on th e .h- ir}_o~k ~. nd Systems Engineering a0d Integrat ion con.-

",,-.!,r_a.ct were initiated N[onday, April 21V -., .- ' 
ENGINEERING SIMULA TION REQUIRElv[ENTS AND SCHEDULES: An 
MS C contingent will be at 1vlSF C April 29, to dis cus s the engineer ing 
sinmlation requirements and schedules. MSC will be in the posture to 
rid~-Utify any _1 clditional eng-il~~eri~g ~imulations that th.ey feel a re require
ments. Additionally, an agreement will be reached between the two 
Centers as to what engineering sirnulations are required to b e success-

'--.._- . - - "-
fully cornpleted before a Crew Station Review is held for either a Pre-

"'-.. ... _- . . 
liminary Design Review or Crew D esign Review . V ""'" . 
}I-ALPHA TELESCOPE REDESIGN: Perkin-Elmer will present their 
analysis "'lith respect to the changes required on the H-Alpha Telescope 
as a result of the .request that- th~ey i~corpoi-ate the ·adjustable ".~~-~?a-~ical 

...... ..r..et,icle system. The meeting will be held April 28-29. 'v"'- -' 
ATM SCHEDULE ASSESSMENT: During the last two weeks, the ATM 
Engineering Manager (Gene Cagle) held a series of meetings within the 
S&E Directorate to resolve some apparent A TM schedule delays. A 
preliminary assess-;;:~n't ind'i'cat~s that for the :f]lght unit, 'we ar-e' up to 

Jh.ree months .late on !Ueeting the KSC delivery requiren~ents per ML-15. 
Cne of the reasons we are not aple to improve the flight unit schedule is . 
the unavaiJ;.1iIJty of suffici~~t MSFC checkout per~onne l to work the ' ~ 

.-e_::o~lP~,!~~~_ .. ~~?r_m~l ~a:;~l~m. testin'g :a'ndJligI::t u'~it . checKouE~.:Pi:_~~i~~~!.;... V/~ 
, SOL.A.R ARRA Y SYSTEM (SAS) AND WACS CONTROL ELECTRONICS 

PRELINIINARY DESIGN REVIEWS (PDR's): Previous plans were to 
conduct the subject reviews .~n May and June respectively. This week, 
it was reveal ed that for a variety of reasons, the d esign status will not 
supp<?:;:t._thesedates. Astrionics ha-s indicat.ed th;t$e-pternber and 

t;:--- - . .... - . - ... 

October can be supported. V . 
~--- - , .. 

_ZERO "G" TEST: Zero "g" flight tests for the Saturn I Workshop were 
conducted at 'Wright Patterson Air Force Base"'On April 9-11, 1969. The . 
purpose of the flight was an ip.itial zero Irg" evaluation of the quick 

~~_~.i~.~ _h.<l.!c~, ~~iti~d entry light: ' ~~nt li;'e and pressur'ization lin'e, ~ 
sealing devices, large equipment box transfer through the Airlock Module 

-In.~~.-.~.~~:~::.?~ I Workshop hatch openings , ~nd the equipment transfer de~ice . ~-~ 
LM-A ABORT GUIDANCE SYSTEM: Now that the LM-A Abort Guidance - . 
s.ystem. in the AAP-4 nlission is elirninated, a detern1ination is being /' ~~"'I!'''.~~ ,_ ... 
made to see if the AGS hardware its(;lf should be com.pletely removed 
(or remain ~ti~~ or partia.lly active). Pending results of the study, 
Grumrn.an has been relieved of the requirement for an active AGS in the 
AAP-4 mis~ion. V · . 



NOTES 4- 28- 69 BRO\VN 

.. .. t/i~ cf{0 
F - }. ENGINE R eferenc e notes of 4-,r- 69 COllC erning fa tigue failure 
of fuel high pressure ·duct because of improper thickness 11lateria~ . . . 

~. t5~ct r~placenl.ent will be ~~ces. sary on ~light engines 83 thr~~gh 88. _ 
' T\~o ;T tIl-esc 'engines (83 and 84) are installed in a stage (S-lC-12). -' ..... ~ ... -- ~ ~ ~.'.. - .-... "'..... - ..' - - ... 

. Recurren~e of this problern is not anticipated since 1) .bosses are 
'"r-----.-... -..... - "-._. . ~ 

no longer procured from the v e ndor who supplied th e improper 
bosses, 2) all bosses procured from this vendor have been 
reinspected, and 3) the n ew h::>sses are being made in-house by 
R ockctdyne. V ' 

Reference notes of 3-3-69 concerning engIne system testing 
for qualification of S-lC servoactuators. The planned testing for 
10 tests and 1300 seconds have been completed on both Hydraulic 
Research and Moog actua tors. No problenl.s were encountered. y -

120" SOLID rvfOTOR FOR THE TITAN IlIM - The fir s t .s c\.ren __ ~ _r-... ,.,;.... .• ..,.,.. .. _ 

~~J~ . .Q2~.~ ~~ _ 12~' r .s ? lid n:otor .:01' the Tita n III M wa~ t-~sted on 4/26 
at United Technology Center (UTC). (A tota l of eight or nine firing's 
1S planned.) Br'ief information about the tes t is: 

Case Hardware - Five reused segnl.ents and t\VO new segments 

Burn Tinl.e - 120 seconds 

Thrust - about 1. 40 X 10 6 lbs. at sea level (about 1. 60 X 10 6 

at altitude) 

Thrus~ Vector Control Liquid secondary injection uSlng 

N204 as the fluid. 

Quick Look Results - All objectives were successfully met. -- _. _ .. - - . . 
. Based on visual inspection, the 1J.~.E.d~~ar_~. ~ 

~~_n<i._E_~~zle_.1opkcd. g09d._ One anomaly 
was encountered. An N 20 4 rnanifold 
broke at about 103 seconds J resulting In 
a fire on the exterior of the nozzle. 
Ho\vever, UTe reported that the test 
went to corrlpletion with no serious daw.ag e 

. or ill effectso 
\/' 



NOTES 4/28/69 CONSTAN 

. . 1J~~ ~~A 
Visit of Economic Mission of Japan to Michoud 

/ ,-../ ...: I 

On Monday, April 21, 1969, the}~~con01nic Missio!l of Japan to the Southern' 
~ ... - . - .-. . .--~.-~. ----

United Stated visited the Mic:houd ASSCI1"lb1y Faci~it~. This Mission is 
sponsored by the Japanese Government and i s 5.o.mposed of nine mernbers_ 

Jchairrnan or president of company) of J apail's Chernical, Textiles, Shipping, 
Heavy Industry, Electr-ic, Petrochemical, China, and Metal Industrie s. ' . . _. . -......' --,~ .. . 
Accom.panying the group were lvles~rs. Okuda and Ikeda, Consul-General .. . . . -

.. and Vic e Consul-General , respectively, of Japan at New Orlc3.ns , and 
_ Mr. Alberto C. Fowler, pir.ector of International Rel3;tions for the Ci~y 

of New Or·leans. Following a welcoming' address by the NASA/Michoud 
ivra~·aiel: , the group was given an orientation on NASA's space program 
and Michoud's role in the space program. The group was then conducted 
on a tour of the plant. ~ 



NOTES 4-28-69 Downey 

1/p,Qcfl;; 
1. ASTRONOMY PLANNING: I attended a tw~.-_.¢lC!-y_ meeting of th~ 

,",-~_:,t}~·.onomy Planning Panel<;>f th~ PSG in Washington. Dr. Stuhlinger, 
" the MSFC representative on this panel, attended the second day and 
presented the overall NASA high energy astronorny program. 

, Dr. Haro~d Glaser of OSSA discussed the s .,!la~ physics planni~g._ 
His p.!op~_se~ program was not aggressive, in my opinion. He dis
cussed tpE~_e ,~lasses of solar telescope payloads; namely, the 1.5-30 
arc sec OSO's, the 1-5 arc sec ATM's, and the 0.1 arc sec clas's - --- - . ~-. ---- ... ~. -.'. -" 

~ ~ar.ge solar telesccpes, which will corne in the 1980',s. Dr. Glaser 
mentioned various program options for ATM-B. These options -- - ... - -
included_a new man-attended spacecraft such as the mo~ule design 
generated in the ATM Follow-on study, :use of the back-up ATM-A 

... ~ystems hardware to carry new experimen,ts, use of OAO for ATM'-B, 
.... and resurrection of AOSO. ' 

Dr. Les M<:redith presented the .optical astronomy program. 

"A.T). e~l~,,~~E,~EY_Q.~O_,pr,9J~!.a!? Ok\9' s to c!.9_~_~y.te.~ .. iIL~R~S:~ 
_a~tron~~,~~J~ being pus?ed~~~~.-?n~~~~'y" Ge_ff... OAO evolution into 
<~n unmanned 120" diffra'etion limited telescope was shown. Solar 
payloads and grazing incidence 'X-ray telescopes were also included 
on OAO's. b.,fter OAO-D, tJ:e OAO's will be launched by Titan III 
~lass vehicles. e<L 

_Dr. Stuhlinger presented the high energy program. , His 
presentation was tg~ .rnost forceful and meaningful of the two-day 
me_e~~~g~> ~Mr. Mitchell said that ~uper Explor~r w'~-;'-' his'- highest J 

priority new hardware start planned for FY -71. ~ three-option' 
~.--- '--"'- ,.. " -

program proposal was presented for Super Explorer. These options 
represented only minor deviations to the proposed program I 
presented to you last Monday. Jesse Mitchell wa~, .. very pleased with 

~theY~~~~,~,:_~nd ,~~r __ ~o=k_ to d,~t~-: ~~'-ge~e=-a1. V . 
2. OSSA POSITION ON SPACE STATION ASTRONOMY: I do not 
~~i~ve , that Mr. Mitchell will be willing to a~sociate a maj~;;-astrono~~ 

. start with the Space Station until NASA makes a;- firm commitment to . 
build the Space St,ation . . Mr. Mitchell indicated that w~, should plan 
for facilities on the Space Station to accommodate, on a short lead .. 

. ·~frn.e"~asis'; a variety of srnall astronomy experiments. In particuiar, 
he mentioned the UV e>"l'eriments platform being designed by 
Astrionics. ~ - - - -- ---- ".- '- , 
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1/~1cfi~ 
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POP 69-1 FOR RESEARCH AND PROGRAH MANAGENENT (R&PN) 
Marsha ll's R&PH POP 69-1 are as follmvs: 

Results of the MSF review of 

Total 

fl_ 

" ~ 

($ in 000) 
FY-69 FY-70 

MSFC Proposed 
D:. 

MSFC Proposed 
6 Regues"t NSF "Plan Reguest MSF Plan 

116,361 116,361 ,O~ 112,201 111,501 -700 !.L 
Although ~~rsha11's FY-69 authorization was not reduced , MSF feels that our 
plan is suscept ible to cost savings of $350K in the folloHing areas: (1) 
Travel (lOOK), {2) Over time (150K), and (3) Supplies and Hateria1s (lOOK). y--

In the MSF FY-70 operati ng plan, Hars~all' s allocation has been reduced_" $700K 
be1m" Mrequesf:-"- TfiIs-red~cti~n-' c~nsider; t-h~~ Teague Subc'ommittee reduction~ 
o-£$3.'4M-i~ the NSF part of the R&p"i:r budget '. MSF cons iders that the folloHing 

- 'areas are susceptible to savings totalling' $1, 393K: (1) Overtime (150K), 
(2) ~ConU1lunications (200K), and (3) Equipment (1, 043K) ~ V "-" 

Due to the current FY-70 Budget outlook, NSF has requested that our equipment purchases 
b held to a minimum , and tha t purchas es ~ep1ace l~ase arrangements only where a rapid 

~ payback is indica ted. Further, -to the exte-nt that funds become- ava"ilab1e ",ithin FY-69, 
- we have been instructed to apply the money to our support con~racts ,as fo~"ard funding 

to provide maximum flexibility for FY-70. ~" --- .----- -" , 

HOUSE SPACE CONHITTEE HARK-UP OF FY-70 BUDGET The House Space_ Commi ttee has com-
pleted its mark-up of NASA's FY-70 Authorization Bill,. ~Th~' bili has not "" yet" -been 
reported out by the committee , but vie have been informed that the committee accepted 
the subcommi t tee mark-ups ,,,i thout change. ~Subcommi_H$~_~.r..e.£oUUJJWd.~.ti®$'_~"a'-dd.....$.2i9_. 2~' ~ 

""'£0 -the -Johns on-h.!dge t '" reqtie's t and total $274-:2"'ffi'or~ than Nr. Nixon's revised reques t. 
-"T1leComm1.t tee " 1.S -report-ea "fo~nave - haci "ci~ly -one 'd fS'sen'ting v-ot;";-;-th[;"~~-:--;ihis --

Way_mean no more than that the-c~~ittee wants t9 be on record as not contributing" to 
the further decline of the natiOna l space program.~ 

INFORMATION KITS FOR REP. WAGGONNER Rep. Waggonner (D-La.), member of the MSF 
Subcommi ttee , _has ,asked Cap t. Freitag for information kits on NSF Centers~ We have, 
with the assistance of Public Affairs, provided NSF with t'-70 loose leaf brochures on 
MSFC his tory, organization and capabilities. One brochure "114.1 be given to Rep. Waggonner 
and Capt. Freit~g ,,,il1 retain the other. 1/ 

cz-

RESCHEDULE OF SENATE AUTHORIZATION HEARINGS ,sen.? te._Sp~ce C;;.9!!l!TIi~_~~~ .. _~.s;§;!,i:ng~ sche-
duled for April..23/24 were_s...ancelle~~. The ,h.~arings ''' ilLbeg i"n...J:.r5='nd~y ~_ A.p~U. 28.with 
Dr. Paine'-s'--testimony-: Dr. N;Jelfer and Dr." Lundin are scheduled to testify April 29 
and 30. Nr. Tockley of our office is observing these hearings V 



NOTES 4/28/69 GEISSLER 

1'~~i-h 
1. ~pa.ce Shuttle Inhouse Aero5\vp-~ic Suonort: A _~~!'t.es of,. ~scale 

~~~~! ae!o~vna~ic test programs is scheduled for our 14-inch _ 
Trisonic Facility in support of the Space Shuttle Vehicle studies •... 

-'"In about one month, a simplified model of the tip tank, ascent 
stage will be tested to- obtain stability data in pitch, yaw, "-
~arid intermediate roll positions for use in determining controi 
'system' logic and cross coupling effects. Tip tanks will be -

' pressure instrumented for structural and mass fraction studies. 
'The data from this simplified shape ~ill produce the asymmetric 
.~~r9dynamics and tank loads required for the first cut to control* 
and structures studies. Additional tests will be conducted during 

---July on a scaled r.lonomese configuration (sinele ' Tria.mese body) . 
~furnished by GDC. Parametric stability data will be obtained over 
a Mach range from 0.2 to 5.50. In August, tests will be conducted 

" in the 14-inch tunnel on the Lo~icheed Star Clipper Space' Shuttle . 
configuration. Stability, tank distributed and total loads data 
will be obtained on a .'p~ametric model ,furnished by- Lockheed. v -

2. funerican aeon-bY-baical Union - 50th Annual ~~eetin~ : ,Eight scienti
%~~ papers, written by members of our Aerospace Environment Division 
'and associated contractor personnel, were presented at the 50th 
Annual Heeting of the American Geophysical Union, Washington, D.O., 
April 20-25, 1969, These pa.pers discussed the results of studies 
concerning: (A) the development of an improved upper atmospheric 

~ model, (B) the analysis of satellite drag - determined density ' 
and thermosphere probe data, (C) solar activity predictions, and 
(D) io_~ospher~c ~r?perties. ,,"'-

3. Annointment of Senior Postdoctoral Research Associate: 
t • 

_Dr . ~. _ A. Harvey, of Honeywell, Inc., has unofficially informed 
..,,:!s .th-at ~e will accept a one-year · appointment as . ~senior post-'--'~ 
doctoral research associate with our Laboratory. ~ Harvey, 
an qgt~~anding research scientist, has published many major . 
results in optimal and adaptive control theory. His ,research 

here will be ~i rected toward . space station and shuttle vehicle 
attitude control ·problems.~~Dr. Harvey's' associateship will 
begin in Aup.ust~ \ 

4. AIM pynamics anj. Control Conference: A paper, UAtti tude 
) Cfontrol of a Manned Earth Orbiting Space Station, tt has been 
accepted by AIAA for presentation at the AIAA Dynamics and 
Control Conference in Princeton, New Jersey, August 18 - 20, 1969. 
Bob Ryan and Gene ~!orley, of our Dynamics and Flight Mechanics 
Division, ar~ coauthoring the paper. ~ 

. Va~ 



NarES 4-'28-69 G01"1tHER 
4/~'3tfij) 

1 . . REACTOR-THERNOELECTRIC/SPACE STATIO~I STUDY: The ~~~h.~f June 16-20, 
1969 has 'been set .for an Inte~::j,m_:rxogres. s Rep()r~_, on _the _ Rea~tor:-Th~~rn~ 

,-~lectriclSpace ' Station Study__ The presentation will emphasize the proposed 
At'o~~ic-'Energy ' Cormnission (AEC)/Atomi cs Internatio11a l (AI) and NSFC ~ , 

. " -'coo'perative'dc~elopmen t schedule and the groHth capabilities of the 
" R -T~ system. Additional de tail of ~ele~ted subjects covered. during the .... _.- x · , .. ' - . . '. 

Decembe.r .briefing ~'lill _also be included. The 1:iSFC inhouse study team 
managed by PD-DO-EP .and the AEC contracted AI study team will make the 

"presenta'tion to interes ted space station and management personnel . 
....... ·AEC represen tation from division level or higher is expected. V 

2. PRESENTAT ION TO OART RESEARCH ADVISORY COl'I}lITTEE: Mr. Brantley 
of our office and Nr. Graff) S&E -ASTR- EP , vlill present , AAP Clus ter, 
Lunar Surface, and Reactor-TE POHer Conditioning ' problems and proposed 
improvements to OA..RT TS Research Advisory COTIlillittee on 4-28-69 in 

-- Washington. MSFC participation \·72. S reques ted by Nr. Hood,;"ard, Space 
,- Pm;er and Electric Propulsion Division of OlllL("T. V "-



NOTES 4-28-69 GRAU 

+J~$j q\ih 

1. 'S- II PROGRAM: Five S - II stages (3 through 7) have been sub
ject'ed t .O post cryogenic tank inspec'tions at MI'F without any ~ 
significant defects being found. V'Based on this fact a nd dis
cussions with Astronautics Laboratory, we have agreed t o the 
,deletion of this inspection beginning with S-II-S . yr--

2. STATIC FIRINGS : ,We recently held a short review of the n 
_~~atic firing failure study which FEC has been conducting. ~ II r 
~5!L.:r;e'y~al~.p , .. tha.t _ .twen tl'..:: ~~E~~_.!aJ ~_t;~~,~~~,.,. ..:~"!_e .... ~e.!~,c_~~4 .. d.u.r tq8.,.. . I 
static firings which could not have been found at any time 

~"'8tner .. fhanst·a-ti~c test -or-fir:rng.
J 

-, ihe;~~ t~~n'ty-three"<f~ilures 
ao:.wotilanave"""""resulfea- fn:- Ya"unch~ 'gei~y or loss of mission had they 
~c~::.~~_d during a countdown or a flight. '1"- --
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- NOTES 4/28/69 '--JE I MBURG 
'tJ').~ q~h 

1. AS-SI4 S-IVB STAGE BURNER OVER:1EATING CONDITIONS ISOLATED: lhere is a 
slight chance that the AS-50S S-IVB 02H2 burner may overheat during fl ight _ 

_ ~peration . if the burner operates in the "hot" corner ' of the operating box. 
Af ter ca refu I rev jew, it was conc I uded that the AS- 505 bu rne r has not been 
tes ted at susta i ned low fue 1 tank pres su res a'rid ~ ove rheat at these . 

~conaitions. " The probabil ity of this is considered low. The AS-50S burner 
will b~ iubjected~t6 only a normal fl ight mission duty cycle. Its capabi1 ity 
to perfo'rm thi s duty cyc Ie ha s been demons t rated du ring ground tes t . ' 
Therefore, it was our re~ommendation to fly the S-IVB-505 bur-ner without 

•• \- ~"Y • ,_ /' ~ , ••• ' ~ - ;. ~ ... ~'",:~~ "'-:-. ~ _'W .:,.;. ... , • ... ~) ... ~:.--·. l :"'l-.r ............ '~4' ._,'~' ,T..;.:!'~"""' ''!I -~ .. '1 " .... ~~ .• ;.- .. "' ..... '._ ..... -'Sf 

~~, I t ~yna~ ~,tes t } ng. 'l 
2 : ""· S:;;IC.:.5 FUEL TANK ANOMALY: After completion of RP-l fuel ing, a R. .. Lq,~,~du. r,al 
error caused a negative pressure to occur in the fuel tank. This developed 

' whe-;:)pneumatic power to the stage was inadvertently removed permitting 
. th~ _ PLeva I yes to open. Damage was expe r i enced when (1) the' fue I tank 
bulkhead buckled and was subsequently blown out by repressurization, (2) 
the vent line wa~ pulled loose from t~e interstage and (3) the brackets 
holding the fuel tank solenoid were pulled loose. Subsequent inspection 
revealed wrinkles on the dome. An extensive inspection of the bulkhead 
is underway by The Boeing Company with S&E-QUAL andS&E-ASTN personnel. 
No impact assessment has been made at this time. ~ 
3. ORBITAL WORKSHOP HABITABILITY SUPPORT SYSTEM (HSS): A meeting was 
held at McDonnel I-Douglas Astronautics Corp., Western Division (MDAC-WD) 
on April 23 between representatives of MDAC-WD, MSC, and MSFC for the 
purpose of ~sta!?J_Ls,~ing a test p-rogram to support the final design solu,tion~ 

,,--!,9_r..!!:!~ uri"-~ ~..:_?cessor. A :fac~~m_ A~.Y.1~9 .. procedure has been proposed as . 
_an .$!ltehlate to the , recommende d ~tLe,edng _.procedure to process and store 
urine sa'riipTe-s -. The proposed test will compare the results of freezing ' 
and drying procedures, including the effects of prolonged storage on 
urJn-e"constit~ent~-: - If it can be proven that drying does not appreciable 
effect the urine constituents any more than freezing, then our urine ' 

.'pro-ce-~s2f design wi II probablygo- J.!1~,J~vor: _of ,the_.9.J)'i, ng , pro.cedur~. This 
will simpl ify our design for the urine- processor as well as provide storage 
sav i ngs in the Command Modu I e (CM). '/ " ' 
4. POGO: Recent POGO anal yses of $- ,11-505 us i ng the updated outboard 
line:, data (18 Hz) does n6timprove the stability time history. Therefore, 
,tli-e comb i ned s t ruc tu ra r--p;opu lsi on mode 1 rema ins i nadequa .t~,to_ P,X.9,gu_s..~ 
;~@JIcLPq~Q __ "~ ~aJ)!! i.tY._D=.s"~, lj.? ,'= '-Tffo-rtco-;;tr;;'~~s" T;-t'ii "e i ncorporat i on~f 
bulkhead test data into the stab iIi ty model .v-
5. MAN-SYSTEM LOCOMOTIOr~ CONTROLLER CRITERIA FOR EXTRATERRESTRIAL 
VEHICLES, PHASE I I I: During a system final checkout driving over the 
simulated lunar terrain test course, the Bendix MTA vehicle suffered a 
wheel failure while being driven thr~-g'h one o r -the craters. Th-e leff"" 

"'-front wheel suppo"r"t '-arm fractured at a welded ' joint."-Tn 'spection of--The ' weld 
- (aiT ure- ;:evearcif'a ~fectiv2 wet'd '." Tes"t Div 'isron "personnel gave high p~iority 

to repairing the vehfCTe -"s-ol t-w~uld be operable for the Columbia Broadcasting 
-~y~,~em (CBS) TV i nte!v iew and I una r rov i ~-g -- veh i c led r i vi ng demonst rat i on 

on Apri'l 23 at the simulated '" lunar terrain test site. Public Affairs Office 
--reques ted th'j-'ough the 0 i ree tor, As t ronau tics Labo ratory, suppo rt for the CBS 

LRV demonstration. ~r. Vaccaro was requested to be the test subject in the _ 
_ li_~~?n , hard spacesuit ' for the CBS LRV driving demonstration and_.~nt.erview .. V 
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NOTES 4-28-69 Heller 
4}')-qcW\ 

1. PHYSICS & ASTROPHYSICS DIVISION: As you know, Dr. Alfred, 
~~..!?_er is Chairman of the Physics Department of St. Louis- -u~i~~~~ 'ity 
and has been with SSL every summer for ten years. Three weeks ago 
I ask'ecflifm'; - with the approval of S&E, ~~ , b ~.s:ome the' Chief of the . 
fhy.s,~~s_ an~ ~stTophysics Division~ and he accepted_. !fis re9.~_t~cl~ 

sabbatical froITl the Un~ .. yer~ity }~.9-,s~.J?_e.e.~_,gF~!.l.t.~: He spent three days 
"WiHl'"hTs-I51vis'ro;:;Ta:-~·t;"e;k to becoITle fa~iliar with the status of our 

I, 

J) !--/I 

sci~ntific activities and to start giving scientific direction in some ----:--'·-7: 

specific cases. He will take over full time in five weeks. All ITlembers 

o!_~S!-:, ~_~~,~pe.<:i~IlY}h~o~,-~ .:otth~ ?-I2iv.l9ion, .. a!,~. y_eEi"g!~~..,~~_S~~ .t5[;:~ ,~:/J1 ~r-i I 
2. OPTICAL CONTAMINATION PROGRAM: I had a telephone conver-~...;) 
sation with Bruce Lundin of OAR T about our SS L optical contaITlination "---_ 
prograITl and the recent presentation to hiITl on this subject which was 
oTganized by Hugh Dudley and Dr. J. Dozier. Mr. Lundin told me that 
h~J~ .. well impressed with .our program, that iti~ -Y'~ll ~hought ?~t. and 
that it COITlpares favorably with all other programs, including that of 
the Air- Force. We ourselves knew 'this since we are in contact with 
all other groups in-'th~--~;~~t~y, but' ~t ~~s good to hear it from Bruc~ 
Lundin. He indicated that OART is going to sponsor this in FY -70. 

"-We discussed some very urgent needs for in-house instruITlentation. 
He requested an iITlITlediate FY - 69 subITlis sian for our ITlost urgent 
needs. This has been done through Dr. Johnson's office. ",.-.-

3. SCIENTIFIC ENGINEERING DIVISION: With the approval of S&E, 
. Dr. Sieber will be starting today to function as Chief of SSL:-S·; ..... the. 
~'-4 __ ·, ........... -.. ..... . ..... oJ~ • • __ ......... _, ~ _ .". - . ... .. ...., ........ - , . ... ~ • • ,, ' ~.- - ".... .~ 

. restructured and renamed 5.cientific Engineering Division. ~/All internal . 
.. transfers"within SSL will also become effective' today~ '" 'As' you already 

know froITl Karl HeiITlburg, .;Fritz Pauli, who has been with SSL on loan 
froITl Test Laboratory since last fall and was expected to fulfill a key . 
role in SSL-S, won't be with us any ITlore. We are going to miss hiITl. I.,."/ 

. ~~"'-3."_"J ___ '''''J.'''' __ ~~ ____ 

Dr. von Braun: 

Dr: Weber is an outstanding addition to SSL . 
You ITllght suggest to Gerhard that, if your 
calendar perITlits vou woulcL l~l"a 1-~ d f' . ,~ . M'>..~.s..p..~D_}Y~ 

... C:! t:..~.~u~~~. t~~~n&. .~~. ¥(eber. 

JTS 
4-28-69 , 

, h/) ll; 

Ed Buckbee
Translation
So am I B
[Dr. Alred Weber, Chairman of Physics Dept. of St. Louis University to join SSL as Chief, Physics and Astrophysics Division]

Ed Buckbee
Translation
[Appended note from Jim Shepherd suggested Dr. vB spend 5-10 minutes w/Dr. Weber, and Dr. vB noted:]
Bonnie Please arrange. B 5/1

Ed Buckbee
Translation
O.K. BH 5/5



NOTES 4/28/69 HOELZER 

tJ:l9 ~>\ 

1. ACCEPTANCE TESTING OF THIRD GENERATION COMPUTER SYSTEM: 

Acceptance testing began on Saturday, April 19, 1969. Two good" _ __ . .... _ ~_ ;,.r __ 

_ days of running were experienced on Saturday and Sunday. Monday, 
·Tli'esd-iiy;-"' aii.-a' We-dnesday -exhibited" aI1' ''<e'xc-es-Etive '''am()11nF~-6f' ' downtime 
~ausing at least 22 hours of downtime ' -tot"e logged on Tu·e'sd'aY. 
The J2.:t:~_b~~m was located on Thursday at approximately E: 50 p. m. , 
and is attributed to a .~eri9_!:1_~_~r£SE,~J!l, .!b-.~~.~~!?1;,,!2_T!! .... §.9J.J~'!i'1~~. 
The error was corrected by UNIVAC and overall system operation 
has improved. 't ...... ~ 

2. COMPUTER SUPPORT FOR REDSTONE SCIENTIFIC INFORMATION CENTER: 

,~ogress on the on-line system for the Redstone Scientific Information 
Center (RSIC) co'ntinues in spite of g~f~icul~ies with third generation . 

, equipment. Several systems servicing RSIC~an be placed in a 
-,-production status ' in a very short time once the computer hardware 
~_and software are stabilized. In the meantime, we are continuing 
to furnish to RSIC necessary support on our second generation 
equipment' ~;/' 

3. COMPUTER SUPPORT ON THE UNIVERSITY OF ALABAMA-HUNTSVILLE UNIVAC 
1108: 

Since early April when the Computation Laboratory UNIVAC 1108 
Executive VIII system was configured in order to begin acceptance 
tests, -we have had to rely on the ~niversity 1108 Executive II 
system for much of our business-type ·computer applications. 

Processing substantial machine ,runs off-post has led to a number 
of delay$, operational problems, and late reports. This situation 
is expected to continue for some time, ~or until Executive VIII 
become , more stable and can handle our entire workload on-site. 
We expect improved service, however, and are working to eliminate 
these problems as well as to attempt to get the more urgent 
reports out first. Backup arrangements for Executive II processing 
at Slidell are ' also being investigated. V / Q 
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NOTES - HUBER - 4/24/69 
'thq9<[/~ 

NUCLEAR (XE) Jm GINE TEST FIRINGS: .The,-I!uc Ie m,"_. XE engine_ intermediate 
pm.;er test r:nrt~ .s . .L1CC~SS £ylly on Ll-16- 69 achieving 450 1<M <lnd 3100 0 R ~ 

·Ci'1amber -te~p2ratllre . The full po t-12rtes't '" s~ h2ci'uled for --4- 30- 69 ha s . 
F" ~ . . 

been postpone4 to the following we~k, dll~ to pioblems with · the ~6~r 
~""s'tand exhaLls-t ~ooling system.V-

LURlI,.R PLANNING PANEL: The PSG Lunar Plnnning Panel (Capt. Scherer) 
has' definedS" program al terM t{ves {or SA~-5 16'-an~f -beyond. These 

"'-- . .. . . -
ratlg'ed from buying 6 more Saturn V I Apollos toi"ntroduci'ng a 3-man 

~_".J-' -.I •. _ •• •• - -.- _ •• • -. ,- .-. --.. . - - - - -. - _. __ • -

direct capab11ity with a Saturn V lunar logistics system (requi~ing _ 
~ .. -- .. ,'. . '. ~. . ." -

.-yaJor S8turn . V uprating),. Capt. Scherer is concerned about a potential 
program gap between 515 and any follow on, since it will be 1974 at 
least before any new cystems could be introduced, because of probable 
budget cons traints and currently estimated lead times. V-



NOTES 4/28/69 JAMES 
4/"Q crP 

'1. AS-SOS, Oil Canning of S-IC Fuel ~ulkhead: During a planned mod 
to the KSC facility at 1:00 am Sunday morning (April 27) , it was noted 
that a}~.?~~.nce valve in the GNZ distribution panel was leaking. Work 
was started to remove and replace the valve. In order to replace the 
valve,_§ _l'\f.z pressure .was dropped. This GN Z pressure is supplied to 
the S-IC fuel prevalves to keep them in a closed position. Dropping of 
the pres sure caus ed the prevalves to open I allowing fuel to drop to the 
main valves and pass through the overboard drain lines located between 
the prevalves and the main valves. Appr,oximately S, 300 gallons of fuel 

'. was lost creating a negative pressure in the fuel tank. This caused the 
fuel bulkhead to buckle inward. A S psi pressure was applied to the fuel .. ~ .- -~. , 
tanks ca us ing the bulkhea d buckles to revers e, but this~eft several 

_ _._ _ ,~ - ~._.~ ~ __ ...... r - __ __ .. ... 

creases Qr _wrinkles in 3 gore segments of the J?ulkhead. The Juel __ ~en~ 
~ ....... ---.--- . . -.... --.- --. -
line was damaged and has been replaced; the fuel vent valve is opera-

-Jional but will -also be replaced. A visual inspection has been completed 
and a dye penetrant test and an ultrasonic test are being performed today. 

, If these tests show that the structural integrity of the bulkhead is satis
factory, CDDT will start tomorrow morning. I will keep you briefed on 

'\:.0 _ " ~~- . .JL::':::'!<r..t"'.~:-"t.-..c..::.:...~.~~~~iZ.:"'A~'" ~ 

the developments 'V--' - -

2. AS-50S I'erforn)ance Status: General Phillips,by letter to me this week, 

expressed his ~£~r:.~~~Lr;!.~I~Ii:..<L~~_~::!i~er:~~_~_.~0.. g~r..J?E~f}~.hLpe3}or;:-.
mance predictions. This concern stemmed from the S-IC stage low 
~-~~...,_ ......... ~.:i""4_""Ii'-"'·"""'''''- -''''''-V' :..J!If> _ .• _ _ _ __.~ -------.- __ , ____ , _ _ ._. 

performance on the Apollo 9 mission, and he asked that we assure that 
- ihe-~~a~~- available to the public (plot-boards and press kits) will agr_ee 

with the best performance estimates on any change to performance 
"-estimate-s for AS-50S and subsequent. In closing, he encouraged us to 
~ ~. 

use-this instance to generally tighten the weight and performance report-
"'i---'---- -- - . " .. 

ing of changes in the form of a detailed description of the nature of each 
. ,chan9'e .. A detailed assessment of the AS-:-505 performance status is 

currently in progress and is schedu ed to be available for transmission 
to General Phillips on May I, 1969. We and S&E are reviewing the 
performance prediction cycle to identify actions required to assure that ---- - .- - . ~ 

, our performance predictions are maintained in a=n up-to-date status anQ 
,--..- .... - __ w._ _. - ... 

--:~~e __ di~se~ina_t~d ~~ changes o~c~r ~V 

3. Review of Contra ctor 'Manufacturing and Test Planning Interfaces: 
A NASA review team, chaired by Ge orge "Vhite, Apollo R&QA, has 
r~_c_e_~tly completed a review of the Apollo/Saturn prime contractors I • 

manufacturing and test planning interfaces. ~ The briefing_s given by our 
-'Saturn contractors' were excellent a nd only minor p~'obl ems were id e ntified . 

. ." _. - ...... __ - .-- -:a - .. .. • • • _ 

The team was impress ed by the steps which have b ee n ta ke n by MSFC to 
assure that all test/inspection requirements transferred to another site 
are

l 
identified clearly and trac-ked. v/ 

" . 



NOTES 4/28/69 JOHNSON 

A'h,~~h 

~ ... -

~~) t'/I 

Nothing of significance to report. 



NOTES 4/28/69 MOHLERE 

"'h.~(fib 
Nothing of significance to report. 



/
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NOTES 4/28/69 MOORE J).'S)~ 
t/?-q c~,) . 

1. AAP-4 Cluster Stability: An analysis has be~n ~ompl~ te~. ~fJb.e, AAP-4 Cluster 

, ~~<?~iEty_~~de! ,ATM. ~MG c?~trorfor the ~~I!.t:J~!,i~n~~h~e!_~ ~o~,:{ th~_tMf?s" ~~~_0! I:,~. 
This was an ,area of concern' raised by Langley Reseach Center as be~ing uns:table.. Our 
detailed ana'lysis determine~ that ...?_i:.MG, fai lure appears as a loop'gain reductio'n 
which can be adequately handled by sizing the CMG vehi~le 'Io'op gains -p!'op~rly': 

~ pri,or"to lau~ch 'a'nd wi II not involve 'an" i'n':fI)ght gain. ~hange~ -The an'~fysis t{lI LE.::: . 
............... of". .. .. ....-or..... ... C' '" ~ ~ _.,. , .••• -,~. 

veri~;~ ... during 'ATM simulation. testing with hardware later this year.V 

2. CMG Actuator Pivots: The CMG torquer gear chipping problem is still with us . 
During a second test of an actu~ pf~-;;t'cJ~Tpp'in-g ' o-f-gear'teet'h'aga-in oCCurred.-

.... • ." _, " .. .~ ., .-.. _ .. _ ~. "" ... , - _. '" . J .- -, . / 

Chipping"du'ri'ng an earlier test was accredited to gear out-oF-roundness. These 
loaded gear's are 9.!y) ~bricated and are, of bg!.dene(rm~terialfn · orcfer- to overcome 
~9~ced CMG bandwidth due to backlash in the original gear ·design. _Gear chipprng 

... ,.g_cc~'~red after three days in test. We are investigating if eve·ri tighter alignm-ent toierances 
. ~~-~,....::..:;;..........-, ,._ ............ -~ - .. .$.-~., - . _"'J .".... ~ 

l\.:.can ,cure the problem; iF not, we may have to settle for a reduced CMe ' bandwidth ~ -~.,.-- ~ 
.... ~.a~..t..~ •. ' .... _.~ • .~." ... _. __ .. ___ • _ ...... _ • ... _~ _ _ • 

Reduced bandwidth is adequate for AAP appl i cationsi however, when we announced th is 
~ .... ~ - . , 

situation earlier, Dr. Mueller advised us to pursue a Fix which did not limit future CMG 
~p~~~~a.!i~,~s. , Yo~-wTn be kept advised. ,...."· ' -. ,-- - -, -- ,... . - - ..... 

3. CMG Thermal Vacuum ·Testing: Thermal vacuum testing of a tclalCMG with asso~iated - ~ - . -
electroni cs was completed last week with satisfacto~y, res.ul ts,/ Indications are that the 

~=~MG Inverter Assembly, whi 'ch mounts separately from the CMG I ,"Y0uld. reach a temperatu re 
during the AAP-4 preoperational period (First 12 hours after liftoff) too low For application " 

-- of 'power at ATM solar array deployment. Passive therma I condi ti oning is being pursued 
,~rn order to circumv-ent the use of active he~"ters involving need of battery power. v --
4. Miniature TV Camera: The MSFC Technology Utilization Office, in response to a 
request originating From Dr. Paine, has .requested that we demonstrate the MSFC miniature 

~el~.Yl~!o~_ camera at the annual meeting of the President's C~m~ittee for the .Employment 
of the Han~icapped in Washington on May 1 and 2. You recall that the camera utilizes 

~..i~l~)a}.l!.re vidico'n~for light sensing and is small enough to slip into your coat pocket. 
Mr. Carl Huggins, the Technical Supervisor of our contra_ct with Teledyne for this work, 
wi II conduct the demonstrations. 'v /-
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4J/"'29~6 
Qystem Safety Surveys at Michoud and MTF: This past week, we 
completed a System Safety Survey of Michoud and MTF and incl~ded 
both Boeing and North American Rockwell operations af MTF. Our 
findings indicated that both Michoud and MTF have focused attention 
to a safe operation through proper management attention to the subj ect. 
~t MTF both North American Rockwell and Boeing have the system safety" 
people review and Sign-off on all test and operation procedures .. We 
established complete confidence through in-depth discussion and review 
with the real operating people that they, in fact, use their procedures 
religiously and have very well qualified people. / 

Yi.," _ar::. convin"ed that the.MTF ,operati~n by bot~ contractor,s, i§ exce;~1 
_ today in the checkout, processing I and static firing of our stages. VWe 
. d-id', however ," express r'eal "ap'prehe'nsion v"lth 'S'oth c'ont~ra'ct~or"s " c-oncerning 

the pos sibility that over-confidence and/or complacency that could very 
~.. . ~ 

well set in. Both organizations will be phasing down in personnel and ".. - -
activity in the near future. As a result there is always the tendency to 
_short-cut procedures or reduce emphaSis on a safe operation. )t behooves 
all of our managers to cO~lsistently call attention to this possibility and 

' 'to provide additional incentives to the operating elements to insure' that 
SUCD complacency and/or over-confidence does not set in. V ·'·--·.-

Navy Certification of the Ben Franklin: We have been working with the 
Navy to insure proper certification of the Ben Franklin priorto its missi~n.-. ' 

The sub-mariner section of the Navy is currently performing a certification, 
including the review of safe operating procedures. Progress is slow because 
~ .... ~- .. 

much of the ?ocumentatio~ is written in the French language. 

If an impact develops toward the scheduled launching of the Ben Franklin 
because of related problems, we will advise you. V--
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PRESIDENT'S COMMITTEE FOR EMPLOYMENT OF THE HANDICAPPED: 
Plans are complete for ,p_al~ticipation _by the Technology Utilization Office in 
the annual conference of the President's Committee for Employment of the 
Hand-rcapp-e9_' --,Mr. Da';e Winslow will ptesent a paper on the Patient Moni-

< toiing ' U;i-t and Mr. John Graham will speak about the-sight switch wheel 
chair . The wheel chair will be demonstrated by Hayes -Huntsville. Mr. Carl 
Hugginsof Astl:ionics Labo~~tory will demonstrate the mini-TV camera. 

ATM CLEAN ROOM: 
We h~e.ceived-E~~9.9.~ti!_rs~, approval_,of?r?j~c: ,~ ~028 _ (M~ l:-aboratory 

,-ATM clean room), and AAP funds have been provided for this work and the 
t design of ACE ar-e"a modifications. We have not yet received approval of 

Project 8029 (Quality Laboratory clean room and ACE area modifications). /' 
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.t)Q-~c~/) 
1. S-IIPogo: N'Jrth American Rockwe ll has designed a new LOX duct_ 
and ;::;;~~J' ;;-;,.. .. ; (~r'::-7':;;~- "..:-=:r-c-';;!~, Cl" -e'"n--g" l"n' e' ' , T'hl'S duc" -l-L-- em- ploys a J'ointed ..... vv ........ \" o,J'-" .. V~. ; . '~ ' .... .L ..,_~ ', .. J. ). "' """' ''' -00 ... _... • 

O U't81' 'tube thaCis - f~T!-';;U0I{ 'tow'ard 'reduc ing the buildup of stage vibration. 
VIe villI fabrica,teZ:~~ ci~ctfor-static' test ~ ---Ti-;e -~-odification ·O{ the-s-n -

t- " -:-- - -~.-- -,-, , ',---- _.. . .. ,- - , .. - "." 
Structural Stand ar_d mi -:-li - stage for vibration te's ts continues with work on 
schedule. The exi.:-;tii.-ig mini-stage has to be raised for insertion of the 
thrust structure: , -the lifting hardware will be load-tested to 75 tons by 
p-ipTng-~O-:OOOgallons of water, into the LOX tank. Following this test, 

the som~~lh_i3.~ ~ri,cky job of breaking the epoxy joint between skirt an~ 
support ring will be undertaken. Planned procedure for doing this has / 

- -bee'n -disc'ussed 'w-ith the Astronautics Laboratory and their okay requested. 

2. MDA: The_S&E,-fv1E fabricated MDA has been installed in the test _ 
fixture at Building L1619 ~ and the base for as sembly of the airlock is being 

- irisfaned and leveled to receive epoxy application. The Mc'Donnell airlock 
,---.---. is scheduled to arrive about May 11 1969. V" ------3. ATM: -.ATM fu nding still re mains a problem. S&E-PR (Planning & 

Le,2.- Reso'urces Officerh~:1 s rele6sed ~$lOO 1000' for fabri~tion"servlces- an({'" 
BJor ~direct ~r;l~~e~i;G: -)hI~~'aIT{o~;.;t is ':~?t~3yfii~~rfto 'c~~etth'e~out'sta';ding 
~~c~s-fot tanrication nor for all outstanding direct material procuremen.t 
0{)a~ S reque~ys.. Schedule critical items are being held up. ~" aFE!_o"-p..~~.J,11,,y.ur 
JJ If" - third week of this delay. rtlL dt(Jo'eJ~~ , ~"'''''''''''' '''''''~=-----''''''''''-!-.3 4. ATM: Polyalkene insulated wire made by Raychem is used in ATM 

. distributors. The probl em of stripping the insulation from this wire has 
been investigated. The cryogenic wire stripper developed by ME some -- . ~ -" 
time ago was used onAWG 16,20, and 22 wire. The in~ulation is not 
as slick as teflon; therefore I the short piece to be removed from the end of 
the wire-iS more difficult to pull off"after being fractured. Under a -" . .---- -"- -. - - . 
magnification of 7X, no conductor damage could be -seen. Three cryogenic 
wire strippers are available for immediate use. V--

5. Payload Shrouds Flight Hardware: Verbal authorization has been 
received from PM-AA (Apollo Applications Program Office) to initiate 

~ procurement action for all rings required from McDonnell/Douglas for, 
_ all flight payload shrouds. -V'" , 

6. Lunar Drill: vVork_<?,n the lunar drill is continuing and an urgent 
request for modification of the Morris Radial Arm Drill has been received 
-from" the A~tro~autics Laboratory. ' This hardware will be used' In lunar 
drill bit developine~t. V 

Ed Buckbee
Translation
Lee Belew What's the problem? B
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-: Apollo 10 Range Safety: Evaluation of the Apollo 10 (Pad B) range 
.~ safety probleln is continuing. Loss of engine 3 directly after liftoff 

. ' in conjunction with a steep trajectory would lead to unacceptable 
'. destruct line s unless the launch azim:uth i s limited. KSC feel; that 

• w ,_ ~."..,.,,.. .. ,.,,",,,,., ,",,,.,., .. _,. I> '-:!.. ........ .,..-... .,.-- ~ ._ ••. ~ .. _. -.- ~"." ~ _. ''"' ... ' ___ ,r 

·:, a. limit of._84,0 azimuth (approximately 2 hour launch window) would 
.... completel.y eliminate the problem and provide satisfactor'Y pr'otection 
to the VAB. However, ,MSF has established 900 azimuth (nearly 3 

,:hour window) as minimum acceptable. Present analysis (based on 
. trajectories provided by AERO) is to result in two sets of destruct 
,lines (for both worst and mean winds from 75 0 ). Since launch 
' release is wind liInited for vehicle structure andS/C land landing, 
.,it is hoped that consideration of these limits for the range safety 
;problem will permit launch azimuths somewhat above 900 , or a 
:window in excess of three hours. ~ 
": \ . 

. \ : .:: 
. . ,' , 

~' I • , ... \ ' 
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1. PSG ASTRONOMY PLANNING G~OUP: Jim Downey and I attended a 
PSG Astronomy Planning Group meeting on April 23 and 24. ; _had _t.~ giv~ 

a pres entation on the High Energy Astronomy program. This program 
J!ic~~~d~s .·the Heayy Explor~~ project which PD has been 'studying during 
past weeks. The presentation le:l_ to_.~_~5vely discuss.ion of several hour~ .: 

Although opinions differed somewhat regarding some programming aspects, 

Jh~_p.!,_ogr~~~. pr.9.p.~1'? ~Lin_ general. fo~nd ~ unaniITlo:u.s ... .?:.c::; .~~e.p.t~n ,c e and strong 
support from all members of the group. Mr. Mitchell stated -~gain that "" 
~_ .... ~. ~~~~- • ~ • •• ~. _. . ................... _...... ~_ ... __ .,.:. _ .... .:0.. ..... - ~- .... -~ "- - " ... ~ ..... .' ~ ,...~u 

the !:!~§:vy Exp.lo .r.~rp_rggram ,w.ill l:ave first priority on OSSAI s FY 1971 
- . --.. ,- -,.- ~..... . ~'I""-' ;;"" .... . .. .. -

..:-~':d~Le_t __ ~ubmis s ion. \ v' 

2. WORKSHOP ON OPTICAL TELESCOPE TECHNOLOGY: Arrangements 
have been essentially completed for the Qptical Te~escope Technology 
Workshop to be held at MSFC on Tuesday, Wednesday and Thursday of this 

__ .w_e.ek. The~u.E.p'.Qse of the workshop is to"p~~~it_an ,~~c?ange of technic.c:-.~ 
information related to the design of future space telescopes and to identify 

'-.. .'..- . ~' ''-' . 
the res earch and technology efforts which are needed in support of future 

_-??.i~'sions. The ' sponsoring ~ffices 'are OAR T and OSSA; 'they have compiled 
an invitation list which consists primarily of people at the working level who 
are directly involved in optical telescope technology problems on a daily 
basis. After two general sessions in Morris Auditorium, the attendees 

.- . ._- ' . ... .. '... ..p. . . 

will break up into prearranged work groups, roll up their sleeves, an~ 

, ~y, a tt.q. cJs_Jhej~ll!?-_<.?.Lo KY-.P..E2...b 1 e!? .!i.S-9.Ef ;t.s..1li t~z_!J!_e ill. M r, Bar r y G rave s 
~f Lan-gley Research Center is the Technical Program Chairman, and I am 
the Chairman for General Arrangements at MSFC, which is serving as host 
Center. V ' 
~ 

Ji7 ,n'"),z. ...... ~ J-. i j , \ A, /'!' Ii ' • a ,J ufC~ ~:' r ~ '\(' , t '" '""' :..1 ~L f C<uutut (t tt' "''';5'~'He({ 
f>. I) / . 1 t'l f (, ' ' /- ' • L.-~.~,\~\r '~t;...! y ~ N }:. F~4 ;d{.l;,.?,. .ltt~ ... ,.,;..",~ • . J :,<.( ..... ..... "': t..:-;:"t.J~& • 

Ed Buckbee
Translation
E.S. This OTES Workshop was very well planned and organized. Congrats to all who helped making it such a success. Please send me a copy of the Action Plan in the Technology Area that was finally agreed upon when everybody went home. B 5/11/09
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